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The remarkable device pictured beio\w is a Dremei' Moto-Tooi" With its 
wide range of accessory bits, this compact power tooi provides the kind of 
versatility you won’t find in conventionai tools. Not only w\W it handle a variety 
of tasks, it’ll handle a variety of materials. >bu see, while ordinary power 
tools usually run at less than 3,000 RPM.the Dremei Moto-Tool is capable 
of a range of speeds up to 28,000 RPM. And because the Moto-Tool is so 
compact, you'll often find if II do the job, where other tools won’t even fit. 

The Moto-Tool is available in several different models, including both 
adjustable and constant-speed versions. Each features a reliable motor, an 
assortment of useful accessories, and most models come with a rugged 
carrying case. 

So if you want a versatile tool that does the work of many other tools, 




Gets the job done bit by bit. 
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i>chfage Will give you a $5 rebate when you 
buy any ScHage keyed lock. Just mail 
proof -of -purchase and the certificate below 
(or the one you find in the store) to Schlage, 
and wen send you a check for $5. It's that simple. 
And money is not all youll get for 
buying a Schlage lock. You'll be rewarded 
with the kind of quality that's made 
Schlage famous for over 60 years. Our 
deadbolts feature an exdusive strike plate 
reinforcer lo help keep burglars from kicking 
them in. 

Visit your nearest Schlage dealer today. 
Buy the lock that gives you more security. 
And we'll give you five. 



15 REBATE FROM SCHLAGE. 

To receive yctur SS rebuteH sentl thiit certificate aJon>g with the purchase 
receipt and Good Houseloeepifig SeaJ from any Schlage keyed lock 
package to the address below. This offer good only on Schlage's dear 
plastic visual package. 

Sdui to: Schlage $5 Reb&tc, RO- Box 4430^ Maple Ptainr MN 55393 
Your Name- 



Address. 



4 No PO. Sot** rkmi 



City- 

State. 
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Athabasca Falls. - 
A rugged place for ® 
a smooth \diisky to start 

















ALBERTA. CANADA— Out here, nature s the boss. 
And you don't ever for]get it, 

1 guess t expecte<l sort of a picture-postcard 
waterfall. This one roars by like a freight trairi. 

The water is so cold it almost hurts to drink 
it's this water, from the glacier Tields. that helps 
make Windsor Canada’s smoothest whisky 
They also use rye grown in the rich, black 
earth around Calgary. And the air helps, too. 
Windsor is aged in the cleanest, crispest air t 
ever breathed. 

Out here, nature’s the boss. And Windsor Is 
Canadas smoothest whisky because nature 
makes it that way. 



WINDSOR 

CANADA’S SMOOTHEST WHISKY. 
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At SiDomIfigton, rilJnohs^ There were more 
Coivtttti than I c<HJid count. 



T he deUberadons are over, the jury is 
in. and the verdi{:t is reached. 

Americans love trains. We may not rade 
on them enough to make Amtrek; a 
priQht (we don't have the dmet hut we 
dehniceEy Jove them nonetheless - 1 think 
we Jove them because a steam locomo- 
tive allows iis to almost recapture the 
tranquiliiY of a bygone era, a romaniic 
era doaked in gentility that was swept 
aside by the emergence of high-speed 
trucks, CELTS that travel intercity routes 
almost as fast as the planes of 30 years 
ago, and, yes, the jet plane. But steam 
lives. Not only are there several steam 
engines alive and well and operating 
today^ but chances are that number will 
increase significantly In the future. As 

this month's cover story (page 90) by William Hofler poims out, new concepts in 
steam engine efficiency and technology could produce locomotives with greater 
power and lower operating costs than the diesel and electric engines of today. A 
prototype is projeaed to he operational by 1 988 ... No collector car Is hotter these 

days than ihe Corvette. 1 was in Bloo- 
mington, lllinoiSj recently for what is 
quite possibly the largest annual gath- 
ering of Corvettes in the country. There 
were thousands of CorvotTos there of 
every imaginable description — literally 
sees of them. Ttio rarest of the rare 
were there, too. in glorious contours 
candliion. How rare? In 1&69, Chevro- 
Jet built only 20 ZL-1 aluminum ‘en- 
gined 427 Corvettes and sold only two 
Lo the public. One of them was al 
Bloomington. If you're a Corvette h~eak 
like me^ you must get to this Corvette 
mecca at least once in your life- h - - Snll 
Qdfi ihe liibject of motor vehicles, our auto editors learned a lot during uur 4- wheel- 
drive pickup truck torture test fpage 84) — including how to change ftaLs and clean 
mud off trucks. Out of eight trucks tested, five got flats. Not exactly a testimomal to 
the capabilities of today's tires on off-road vehicEes. As for the mud, ic took over 
SlQQ in quarters and 32 washes to keep 
it al bay. . . * It's with a great deal of 
^dness that we note the passing after a 
short illness of Shel Gallagetj a member 
of the POPtlLAfl Mechanics family for 
the past 18 years. Shel was always a 
gentle soul but a fierce editor. With a 
blue pencil in his hand, he could leke 
the most disastrous manuscript and 
make it into a tome dripping with pearls 
of wisdom. But even more than being a 
brilliant editor. She! Gallager was, sim- 
ply, a nice guy. ft's perhaps fitting that 
Shel passed from this world doing what 
he loved best— covering the Paris Air 
Show for POPULAR MECHANICS. We'lJ 



Tester Rkh Tsyiot |Jeft| end Ast. Auto Edi- 
tor UMofman P4i^nohn kept 4^43 going. 



She! Gallager: gentle soul but a fierce editor. 
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Which one's Ihe one for you? Motsil 1 ' 5W-30 or new 
Mobil 1 Forrnula 15W-50? 

They re both 100% synthetsc, they re both the same 
unbeatable quality and they re both lurbo and race-proven 
Only I heir viscosi^ iS different. 

For years Mobil 1 5W'30 has been taking the checkered 
flag in SCCA endurance and sprint racing. And now. new 
MobrI t Foririula15W-50 is being used in top Indy race cars 
Its higher viscosily gives sophisticated high-tech engines 
superior high'temperaiure protection and delivers optimum 
protection for turbocharged engines, even under extreme 



operating conditions. Both Mobil 1’s help protect engines 
against friction and wear better than any conventional moto 
Dilsoiheyhelpenginesstaydeanerand last longer And ' 
neither one will thicken up like conventional oil. even way 
down at SS** below. 

So now you have a choice. Mobil 1 5W-30, or if you prefer! 
or require a higher viscosity motor oil, new Mobil 1 Formula 
tSW-50 Whichever one you choose, one thing's for sure. 
'Vbu can't gel better engine protection than these two Mobil 1 

1 : and Mobil ! 1 j Formula t5W-50lVbu cant 
give your car better engine protectToix 



.. Now , 

thereSonelbr 




Synthetic Mobr 

terfcnriance andftots 







LETTERS 
TO THE EDITOR 



Quick-change pedal car 



a phmo (balow^ right) of \hfi 
pewla] car that J made from your plan^; 
IHwki page 6Z. 

Aug. '82). Ji came ouiuerY well, f think, 
but I did TTiake a Few chartE^es ihiit may 
lifiieretii other readers, hibiead of The 
pedal drive. J insielteda 12-voli starter 
motor frocn an old car a[^d a Foruvard:- 
re verse gearbox Frojti a junked ndiricj 
mower These drive the osr's right rear 
wheel Through a bicyole chain and 
sprocket arrangement. 

I made the upper part of the body 
removable so it's easy to switch from 
the delivery wagon to the roadster or 
pickup version I also scaled up the 



Wrong rocket 

In reference to your article on the 
Jupiter probe tTechnology Update. 
page 67. Apr. 'SS). the Galileo package 
witt use a Centaur booster as opposed 
to the Titan rocket you mentioned. ITie 
Centaur is made hy the Clonvatr Divi- 
sion of Gen^sml Dynamics. 

ROGER PLACZEK 
GENHRAL DYNAMIC'S 
SAN D[EGO 

Missing ejection seat 

I loved your picture of the X-29. but J 
don't see how Chuck Sewell could have 
flown the plane as he said he did ( J F!f?w 
The /hottest Fighter page 75. 

Apr. '85}. As a former Air Force me- 
chanic. I couldn't help nodcing that 
there was no ejection seat in the cock- 
pit I doubt that even a great test plloi 



dimensions so that The tar is big 
enough for me lO drive whenever I Cdin 
sneak it away from [he kids. 

MAC:<1 AU.ASON 
RHEMRRTON WA 

1 huii[ The pickup/dump truck version 
(below, left) and just wanted you to 
know how pleased 1 am wifri the re- 
sulis. 1 used bicyde wheels instead of 
solid wcxxl discs and added a hnrn. 

I.AWRENCF MONDA 
A.SHTAhULA. OH 

You torh did a jf>b. For others 



like Sewell would fly an untried aircraft 
with no means of bailing out. 

RONALD J. MASON 
.TTEVEN-a VOlKT. Wl 

Good poinL The ejection seat had no£ 
yet been instaked ai the time our photo 
w$5 taken- fi w^s pv% in shaniy there- 
after far ^eweU's historic first flight as 
reported by him in PM„ 

No-hands gas pump 

In The PM Garage for March 'B5 Ipago 
18}. you showc^d a devico for holding 
the trigger open on a s&lf-service 
pump no7?:le. Another solution is to 
wedge The gas tank cap under the 
Trigger. This is free, effective end pre- 
vents you from misplacing the gas ttip. 

E1>W|N ROliE^lNS. W.D 
NEW YORK 



Arfde on air fCs not 

In your article Japan Struts fts Stuff 
I page IDS, May 'B5). you J?aid thai; the 
HS^ magJov train ’'rides nn a cushion 
of air just above the track." This state- 
ment implies that it operates like a 
hovercirafT. which it's not. The train is 
suppOETed above the track by electro- 
otagneuc fcjitie. not by any ettshion of 
air. H.W THOTT 

CltFTLER. ME 

We wanted fo emphasize the fact that 
the train is separated from the track bf 
a layer of air. You're right, however,, 
that it's magnetic Jfbrce, not air^ that 
provides the support. 

Making it easy 

I am 1 6 years old and have just rBcentiy 
started workinq with wood, but this 
doesn't matter because your plans aJ’ 
ways make everything seem so simple. 

I buiEt thr coffee table shown in your 
December 'Ki issue (/Juiitf Our Oak 
Coffee Tabie, page 148). 

My high school shop teacher was as 
much impressed with the way Lhe cof- 
feo table ttimed out ss \ was surprised 
that I could make it ail by mysell. Keep 
those great plans coming. They're es- 
pecially useful to us l>eg inning wood- 
woricers. krk hoe-LRY 

' RAtlCUFFE. OH 

The EdscI lives on 

Whet a delighiFul aurpriiiO to find my 
red aETd white 1959 Ed.sel Hanger dis- 
played in your great magazine (Fun For 
C^r Buffs, page 126. May 'S5).. Many of 
my friends and relatives have called to 




Still nrofi^- Header Celdtta'j 

Edsel prov^ what Penring car tan do. 



recognition In a national piihllcation. 
The picture has given me great Joy and 
f shall treasure it atways. 

ANTHONY A CFi-OTTO 
NFW HAVRN. fTT 



who may he interested, the plans are 
^P.!^5 postpaid from Ste- 
venson Freyeefs, Box 534^ 
Dei Mar, CA 92014. 




Two venJom of PM's convertible pedal carr pJcktip' 
dump triKk peft]: budt by re^ei Monda and dellveiy 
wagem (right |i buiEt by testder Allasun. 
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No. 1 power in V- 8 ^ 
FordHckups 



For B5 Ford offers nol 
only a wide choice of V-8's but 
the most powerful V-8's of 
any pickup truck maker! 



And, what a great 
selection of four high 
torque engines to choose 
from^ 

• The 5,0LV-8, most 
powerful in its class, 
with new electronic fuel 
h^ection. 

• 5.8L High Output V-8* 
with 4- barrel carb that 
gives you more 
horsepower 
thanOievy's 
midsize V-8. 

• 7.5L engine 

with 245 horse- ^ . 

powerf * the biggest, ^ 
most powerful V-8 in 
any jackup. 



• And, the 6.9L diesel V-8, 
the most pew/erful die- 
sel in any pickup. 

It adds up to more 
V-8 power for you. more 
muscle on and off the 
highway, more get-up- 
and-go wherever you 
drive. For '85, America's 
best-selling full-size 

pickup, t powers its 
way to the top 
with V-8 power 
to spare-and 
you're in the 
driver's seat! 

Bnlt psYtoad*. tool 

Ford packs the pay- 
toad you need for today's 



bigger, harder hauls; up 
to 5,740 lbs. worth! Plus 
the ability to tow trailer 
loads as big as 12,500 lb. 
when properly equipped. 

Great choke of comfortl 

And, no one tops 
Ford in offerir^ you so 
many ^ckups to pick 




from; from roomy Regular 
Cab models to the exclu- 
sive SuperCab with 
folding tear seat option; 
or 4-door Crew Cab, 
now with single or dual 
rear wheels. 





Built F ord lough. 

These big Fords all 
come with 2-wheel drive, 
as 4x4's unique 
independent front sus- 
pension, or Mono-Beam 
front suspension for those 
extra heavy duty jobs 
And these tough Fords 
come with galvanized 
double-wall box in back 

Aftteticao Tracks. 

At Ford, Quality 
is job 1. A survey 

established that f^rd 
makes the beSt-built 
American trucks. This is 
based on an average ol 
problems reported by 
owners in the prior six 
months on 1981-1983 
mc»dels designed and 
built in the US, 

Ufietlne Scrricc 
Guarantet:. 

As part of Ford Motor 
Company's commitment 
to your tcilal satisfaction, 
participating Ford l>ealers 
stand behind their work, 
in writing, with a Lifetime 
Service Guarantee. No other 
car companies* dealers, for- 
ei^ or domestic, offer this 
kind of securitY- Nobody 
See your participating 
Ford Dealer for details. 

avBt^tUeinCDliRKnia or wilh munud 
iiaiu^isddcrtx 

* *Hf4wpcwnerb3scd on 5A£ 5iaind«d 
J 1349. hor&epowcE lovi«f in 

on final 19B4 caJendar yciar 

rtMOTljticlur^' rfpc 3 J^ rtUl! 



ESJBQfoniP 



TO 



nneiw 




BILL HARTFORD 



IMPORTS A 
MOTORSPORTS 





Sunny Impulse 



ljuiu'5 f-QT 

u s tofMes ilmpiilic 
ttut £ X — 

f0T ?3ip«rliTRrnt^. 



Ftm. thfi good n&ws: Impulse is 

now as fasl as it tool^s With its nev^' 
lurbo, har&Bpow^r is up to 140 from 90. 
The bad news? The coTiveriibte version 
seen here is just an impyisive bit of 
experimentalion and is not schEnluled 
for production. But. you can always 
hopo. The Giugiaro-styled coupe 
adapts beautifully to topless ireatment 
and would undouhtPcUy do vory well 
con side ring Ihe current convort- 
ible renaissance. Meonwhile, you 
should now be .seeing the inter- 
oooled hnpulse Turbo coupOr which 
you t;an tell from ihe standani Jm- 
pulse by its front air dam. rear spoitef 
badges and. inside, a leather trim pack 
age. To support the increased power. 



Turbo mcKlels also have larger clutch 
and cooling capacaty, a now 5-link roar 
suspension and anodiFied spring rates, 
amisway bar stiffness and gear ratios. 
Other Tiirbo features include its own 
digiuli dash — with I4p-mph .speetlom- 
eter — iind iop-oi-thu-3itie sound sys- 
tem Still, the top doesn'i go down 




•coTMctibr# lop under rnoFded boot. 



Facts, figures and Ferraris 

The now Ff3TT.iri Tostarossa is now 
prancing In the real wwld with 4S 
valves keeping rein on 3-R€i hor.ses. 'I"hc 
1 2 -cylinder powerplant. capable of prn- 
pelling the tnidl-engine 3-seater to 175 
mph. Is a Oar-1 2 — In oamrest m the V 12 
Ferrari engines, the East of which was 
available here 12 years ago in iho 
Da^*tona. Ihe waiting list fur a 'T'estar- 
□ssa is also about 12 months long and 
that's with an S87.000 price lag. Ferrari 
North America (777 Terrace Ave.. Has- 
broQck HLs., NJ D?604|l takes the or- 



ders TJte Tesla [ 
ossa. Surely the most 
exciting of the cars 
inirtxiucEjd during 
the last 12 months, is 
detailed, right down 
to tiro pressures (4<3 
psi from. 4fi psi rear) 
in the r>tve txjok that 
pULs. I he -ffluromouve 
year into perspet:- U/iintd Carr Es ^ 
tive ThB 1935 WvricS ^^page guide 
Cam volunie shows 
the Fininfarina do 
sirfriert Testamssa in color in its "New 

l3cKiic^s section 3nd in "Modelu Now 

En ITi^iduction” youi! ftnd it 
along with the 208 Turbo, 
308 quatlrovalvole. Mon- 
dial. 400 Automaiic i and 
CTO WorifJ Cars, a trea’ 
sure, is S45.9S from Her- 
ald Books. WO Box 17. 
Pelham. MY 10803 




Fenrarl Twelve ant back: ml^ishlps In the new T«tdrcHsa. 




1 000 mph on wheels? 

The ultimate ovent in motorspons com- 
petition is neally quite simple: With 
unlimited power, cover more ground in 
the shortest time than any oiher driver. 
The result is a land speed record. RJ?ght 
now it officiaUy stands at 633.468 mph. 
set in '83 by Hicbard NoblG. But a 
holder of former land speed rg?cords — 
five. In fact — wants to add a full 108 
mph to Noble's record to break the 
sound barrier— about 741 mph at sea 
level- The driver Is Craig Breedlove, of 




Cradg Are«dlDve'i first goal In thb rocket car 
k Mwh I latiwt 7fli mph| In spring 'Mr 



course, who first entered the rocord 
books in 1 963 when he drove the Sprnt 
of America to 407.450 mph. The fol- I 
lowing year he got the lurbojel 3- I 
wheeler up to 463 719 and 526-277 , 
mph. An Arfons tsxsk The record away 
with a 536.710, bui in '65 Breedlove 
was back with the Spriii of America 
Sonic I and ran SS5.127 and then 
600.601 mph, In '70 Gary Gabclich 
brought the record up to 622.407 and 
that's where it stood until Noble s 
633.468 mph. Now, Rreedlnve^s back 
with the Spirii of America Sonic U 
iabove) and hopes lo crack Mach 1 
sometime next spring. Bonneville has 
been ihe place to break land speed 
records ever since Malcolm Campbell 
went over 400 mph there in 1935, but 



# 




Spirit of America set records in "t4-’65. 



Breedlove is oofisidering Edwards Air 
Force Base and Blatkrock Desert as 
possible sites. His program with ihe 44- 
ft. Sonic ]] also includes a took at the 
lOOO-mph mark. Hqw fast is lOOO 
mph? A mile in 3.6 seconds. IM 
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Look for the rtamo ALU GARQ^ on the lebe I. 
More than 75 of America’s finest anti-freeze 
brands are made with the ALUGARD 
premiurn-quality anti-freeze fermuia- Ft's 
approved by all four major U S- car makers 
to keep your engine running cooF and help 
prevent corrosion, boil-overs and freeze-ups. 

With ALUGARD on the label, you know 
“the right stuff's" in your anti-freeze. 




STEPHEN A. BOOTH 



PM ELECTRONICS 
MONITOR 





Chicago '85: A pocketful of miracles 

Baseball's Worid Series seldom Ltimes 
10 Chicago. But just past Memorial Day 
each year, electronics manufacturers 
from all comters of ihe globe visit the 
Windy City to show what's on deck for || 
fall. Tbts season's lineup is strong on I 
miniaiurizaiion. and with the rookie 8- 
mm video foinfial leading off. Sony 
might dean up with iis paperback- swed 
Mtni-S caincorden 

Al this writing, about a dozen compa- 
nies are pitching 8 -mm as the succes- 
sor Lo VMS and Beta. The roster in- 
cludes heavy hitters suoh as Pioneer. 

KodaJt and Sony. The latter's got the 
smallest B-mm product on the markE?t 
Pictured here al exactly half its ^ke. tho 
Mini-B is a self-contained video camera 
and recorder that weighs about 2 
pounds and measures roughly 2 in. 
thick by 4 in. high by ? in. long. What 
helps keep the size down is a CCD 
(charged couple device) image sensor 
that replaces the vacuum tube pickup 
found in conventional video cameras 



Shown hadf acttial sije: Mlni-B and castetie. 



CBU) 7 in, sguaro by 3 in. high. Package 
price w S18Q0. but each unit is sold 
separately, Sony also offers an 8-mm 
home VCR (including TV luner/'timer) 
that has half-speed recording to double 
tape time, and digital slen?o recording 



Sony's Mirti-8 (CCD-MBU) uses a 6-v. 
battery to record for up to two hours — 
that's the longest 8- mm cassette avail- 
able. To play the tapes, the company 
offers an B-mm player/necordor (EV- 



(for rnrovie soundtracks and up to 24 
hours of audio-only n&condtng). The EV' 
S700U is SI 500. 




Switch-hiner 

Tf you're tired of Juggling a platoon of 
remote controls for TV. VCI^. CD «tnd 
hi~f[ system. General Electric's ready to 
lend a ttand. 

The company's Coniro! Central 
(Si SO) will operate virtualliv any in.fra- 
rod<:ontrot[ed component from any 
manufacturer by learning and memo- 
rizing its signals. The G.E. unli provides 
unity of command over four devices, 
and can be reprogrammed for new 
ones. The original remotes 
retain conirol abilities. IW 



Tiniest radar detector 

Uniden grabbed first place tn the race 
to build the smallest radar detector. 

Phf>iographed here to scale with car 
keys and toll feed is the company's new 



sun visor. Moreover, you can foil 
would-be ihievea by slipping U into a 
pocket or briefcase when you locive [he 
car Suggested retail price is $269. 

The RD-9 provides a choice of audi- 
ble or visible alert (or fioih) to either X- 
band or K-band radar. A selector allows 
you to i:hooso between unaltered sensi* 
ti^iity for highway travel, nr filtered 



Controd 
FcMJf r^itKjtes 
In Ofl#. 



The keyi and coira provide a siw cofnpari- 
lon For Uniden's tiny radar detector. 



RD-9. The self-contained radar detector 
mea.qures only 4V4 in. long by 2V^ in. 
wide by less than in. thick. Its small 
size and lighi weight make the RD-9 
suitable for mounting on dashboard or 



opera Lioai for urban driving. The unit's 
SuperheterfMiyne E.D.l.T. circuitry 
promises loelimanaie false alarms from 
microwave relay stations, automatic 
door openers and weath,er radar. 





You'd think we'd have left well enough alone. 

DURACELL^ batteries are, after all, 
famous for their long life. 

At Duracell, however, weU enough isn’t 
quite good enough. 

So over the years, we’ve kept trying to 

B find ways to improve them 
The result: Today's 
DUKACELL batteries 
last up to 20 percent 
longer than the ones we 
made just three years ago. 
And we'll go right on 
improving them. 

Because on that score, 
we have a one-track mind. 



When it comes to makingthem last longer, 



DURACELL' 



OURACELL 








tf^Kinqs: Img Qi» mg nt^oiin^iEKjTReg: 10 



Q-7 mg nicoiffla-lQQ's Mon~ 9 ing '1sr;' 

^0.7 fflfl flKrinj atf Mf cigjifettf. FTC R^pod Feb. 85 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 




MERIT 



MERIT 






sciEifa 

WORLDWIDE 



Give peace a chance 



In tht bizarre? ar£?na of ^Oih Li'niury 
weaponry then? arr no hc’roc's. but let 
me nominal ei Sand la Mationel [jiborain- 
jies researthor J. Pacft VanPiBvonfior. 
At ^ recem (Xinferetia^ ol Simitwiic 
Pefer^?w Eniliativ€! {SPt) scienlists at ihi' 
University vT l^cxihE^sler VatiDevpi'ider 
dropped a iKsliiioal bombtslieJI for i^orld 
peace. Ho proposed a global treaty that 
would the launching of Sni weap- 
ons — lasera. tor exarripJc-i—inio orbit. 
They woo [cl be under the control o1 
arioiher sate Nile with an oEi-txmrdi (.om- 
puter. Nations signing the treaiy would 
each have a socrct key code that could 
rum olT The laser woaptjns ^vhon u.sed In 
fxxij unction with iho koys from the 
otttor natioEw 3f any vehicle, lx? li a 
balUshc missile or a st^^ce shuide. leli 
eenh's atmosphere wit houi jx^nt^iisSiOr'i 



of all The signalorius. the vehicle would 
be blasted by an SDt weapon. 

If any nation wanted lo Launch a 
poacelul rocket. lE would intorm all the 
others and they would log a messagci to 
I he orbiting coniml stahon lumlng oti' 
I he weapons. With VnnDeveoder s pro- 
posed system, we would neect perm is- 
ston of other nations Eo launch space 
projcTct.v That may be seen as a reslric- 
lion on our future space travel. BuE 
more imfxirliint. if any nation took on 
nrst-sirike notiooft und launched mis- 
siles. tliey would iX 2 destroyed auto- 
mat LcalJy. 

There area number of political prob^ 
leim.s thar would have to he workt^d out 
tjefosre such n system could be efO' 
slgnfJtJ. For instortce. Frimch s4;.-ipnusLs 
attending The center ence obJec.tffCt that 



the system would render Soviet inter- 
continorital rnissiles u&eloss. encourag- 
ing the Russians to point Their entiro 
arsenal ae nearby Western Europe. 
^Kussian mtssiltis could hit European 
EargoCs without loiivlng the atmo- 
sphonej. VanDevender's reply to the 
Krench: "You could sign onto the inter- 
nafionat sy.'^tGm and also l.iunch a local 
SDl sysiem to proiecf Eunofw. " 

Clitics EtVock the SDl concept, cdlling 
fE Star Wars. Such ai tacks, however, 
qkres over the fact that SDJ wtfapons 
are on .standby only, preparc^d lo de- 
stroy strictly militb^ry uirgs^ts if they are 
launched Thesif are pt=!acr' machines 
and not weapons. Arid J. Paco VanDo- 
vender. whoso proposal was made 
morety lo opon a now dialogue in the 
search for world peac:e deserves rer;- 
ognirion for an idea whoso intemions. pit 
least . are Rxcelteni. 




RtCEIV£R 
PtCKS UP 
P£fl(VltSSIOI^ 
CODfS 






In prop<i»cl globsl orbiting 

Ifluer l3 always ready ItJ wtoinatkally 
destroy a balllftic mluUe^or any 
vebid«, like a space sTiuttle — 
th4t li sirot fmo the earth's stmosphe^e. 
On^ when all natlom give approval 
for a latmch stnr} signal Eheir permission 
codes to orbiting receiver would a 
Mencffy laynch be flbJe to t^ke pJace- 

m i_iLtSTifeMJON #r noM wtwyE^ 

sjwce SHUTTie 
lAKES Off iAf Eir 



Halley comes closer 

Koast your oyos on the first photu tif 
Halley sf]omE?E Eaken with a small ama- 
teur t£?lciscqpf?. E Ini ley is the left hand, 
blip insido the rectangle The ohjoa f?n 
tht? riqhi in the a^cjuinglt? \a a back- 
ground star. The incrotliblo phestp was 
taken last March by asErononner Sec- 
pherl Kont at Harvard's SmiLhsonian 
Astronomical OhsoEvalory. Ho used a 
Bausch * Ijomb HfKXl toloscope 
oquippod with an RCA t.harged couple 
device (CCD). A CCO a silicon chip 



thai gathers himdreds of light bc^ams; 
and olf?i:lmnically arrengos th-cm into a 
single image 




at in rectangle U- Comet. 



Older and wiser 

Scientisls anedeaning up and t^irchilly 
studying Ehe bones of Whal miiy turn 
out TO be the oldest known dinosaur 
The unidentified crealurt^ would go 
back 22s mil I ion yaars. Thn wpre 

found last summer an a weM -studied 
pari of tbo Arisotva Palmed Desert. 
Scientists who found Eheni had already 
carefully dated fossilizc^j leaves and 
(Xailen in the deposit. Early word is ihat 
the creature may rnpro.sent a previous- 
ly unknown family of dino.saurs. IM 
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Get down to fundamentals 
Experience the joys 
efwooiHerlcing 



Are nwing qut on (lie joys of wood- 
working? Imagine for a moment the shine in 
your tittle girl's eyes ihe flm time she sees the 
rocking horse you built Jusi for her. Or think 
of the fun you'd have on a deck added to 
your house — built with your own hands. 
Maybe [he cooks in your family would like a 
kitchen custom-made to ihcir Or 
consider how much enjoyment you'd ge( 
from your stereo system if you built your 
Own entertaininent center. 

Unlike many other hobbies, woodworking 
is a hobby of imaglnadon as well as ihe 
hands. Starting with nothing mere than an 
idea, you create things that oppress your 
individuality, creativity and common $en$er 
You sohr problems, bam new skills — and 
save money in the process. But most of all, 
woodworking is fun. 



Ask for FREE Intormatlofl and 
Booldel 

To find out more about the rewards and 
the satisfactions of woodworking, call or 
mai] the coupon below. Well rmh you a 
Free MARK V Information Kit plus a copy 
of How To Deteffiiine Your Sf^si Power 
Tool Buy.. 

special Bonuri FREE Magazine 
Subacrlptlonf 

If you lici now« as a special bonus well 
enroll you in a one^year FKEE subset! ption 
to Hartiis On, The Home Workshop 



Shopiinlth® helps you get the 
moel out of wood¥irort(lng. . . 

Now ta ihe lime to CKperifince the joy of 
woodworking. And Shopsmith is hcit to 
help — wheiher you^ an experienced crafts- 
man or a firsl-dme woodworker. We liave 
ihc looh, the products and the support you 
need to fully develop woodworking a.s your 
outlet. 

Take the Shoj(»miih MARK V,for 
instance. The original multipurpose wood- 
working look the MARK V gj^^cs you ihc five 
most needed power tools — a lahk saw, 
venkal drill pre^, hori?jonta| boFlng 
machine, disc sander and lathe — in one 
compact unit. It^ an entire woodworking 
system, with precision, adaptability and 
quality built in. So, with very Httk piaclioc, 
youTl be able to conceniTase on the enjoyab^ 
aspects of woodworking — and leave the 
labor lo the machine. 

. . .with special tools and 
profe^onal-qualfly know-how. 

The MARK V is only pan of the 

ShopsnrLith story. We can also supply you 
with almosi every woodworking product 
and aoccssory you need. Take advantage 
of ihe convenience of shopping by mail or 
stop by the Shopsmith Store near you 
for products, education and invaluable 
free advice. 



Your satisfaction Is our goal. 

Wc back all our products with an iron- 
dad guaramee and warranty. a 

toll-free number you can call with your 
woodworking questions and problem.^. 
WeVe committed to your woodworking 
educatlan through owners manuals, 
classes, seminars, magazines and catalogs. 
All this is pan of Ihe Shops miih Difference, 
the reason ShopsmiLh is for better wood- 
workers and those who want to he. 



Chock full of ideas, project 
plans and doit-^yourscir advice, this maga- 
zine is yours when you call toll-free or 
return the coupon below. Vou're under no 
obligation. Do it today! 

Call toll-fr^ 1-800-22S-3010 

In Nebraska. l-SOO-642-8788. 



Shopsmith Inc. 

|yO|M AirtS r.h^xe 11^0 waifrJ' f0 bt 

Ppa Avunup 
Dalian. Oti#D 

• Shi?pfjnich. tw. IWiS 

H4i4^lfiiLh* a M Ixidemu-k cit E^bapwnriL Inc. 

.Avuli^tl<f in thrr U.A.A. snri CuBdi. On3>'. 






I □ YES, please send me a FREE Information Kit, n 
I Copy of How To Deie^rmine Fawr Power Tuof Durand 
I enroll me for a year^ subscription lo Hands (Jn. 

I 

I 









□ I [^urrWHJrAwn 

NWI IH ilwpHlWK Dt'ftm. Ollio 4^M-^I 



Viiti ^TTIkH 





HOMEOWNERS' 

OJMC 



Water seeping 
under slab floor 

My home is buLll on a concrele slab. 
About five years ago, we bE?gan to get 
water seeping under the slab and into 
the floor heating dum after a long, 
hard rain or a sudden deluge. Water 
enters the ducts on the side where the 
ground slopes upward, then filLs all the 
other ducts. Can you suggest any way 
to stop this water from enteiing the 
house? — Nathan E. Westover. Choc- 
taw. OK 

The best way to the prOhJem 

is ro int^icepi the water be/bre fi gets 
under the slmh, and direct it away ^rn 
dje house. But before you go to the 
expense of putuhg in a subsurface 
draicrage systein, chedc other possible 
solutions that are /esf eutpensive. 

Ths ground immedfatuJy adjacent to 
the house should he graded so it scopes 
away^ as shown in the k^wer iUustre- 
tion. This wfO prevent water from accu- 
muJating around the foundation. It aiso 
forms a SWaJo, or depression, to carry 
away surface wator. If you do not have 
gutters to chajinoJ roof rain runoff away 
ffom th» bouse, they should be in- 
stalied. If you have gunors, make sure 
tha downspout bases extend far enough 
to prevent nunofTaccurei^flbfln. 

If sLErfece water is not the cause of 
your probiem, you will have to intercept 
the subsurface waiOr IhOVement- ITus 
can be done by insialUng a cu/tain drain 
parahei to the house on the slope that 
AJJT^ toward the house. 

Pig 3 trench to a depth below the 
house foundation and fill it with a few 



Unwashable aJr cleaner 

1 have a prohkm with the elE^ctrosiatic 
air cleaner mounted on the return air 
plenum of my fbrced-air furnace. It 
does a good job of eKtracting dirt from 
the air. but it's extremelv difficult bo 
clean The p^tnicles become staticaEly 
bound to the e^ctractor cell plates. Soak- 
ing the cell in warm water with dish- 
washer detergent, as per instructions, 
fails to remove the particles. The plates 
must be scrubbed with a narrow brush, 
which is very time-cocisuming. Do you 
have an easier way? — James Hunter, 
Kitchener, Ontario 

Aufomatrc dishwasher deteigents 
such as All, Finish or Electra Sol are 




SOUD PIPE TO 




SubufacF water that mpi under a jlat can 
b# IncerteptM] with oitaln dram |tpp|. Slt- 
r»e w^er Ml be rvmrted by reaming the 
grand next t» the fondsUor [atave). 

inches of gravel. Lay a length of potfu- 
rated pipe in the uench with the holes 
facing down. Fill the trench to iflnthih Z 
in ofth& surface with gravel and covet 
the gravel with topsoU. 

Both ends of the perforated pipe 
should extend beyond the house. One 
end is capped, die other is connected to 
a nonperfbrated pipe, pitched to carry 
water to a disposal field. 



effective far cieaning eiectrostatic air 
cleaner ceils If they a™ washed fre- 
guentiy. If noE^ the particles take into 
che plates. The requinod foequency of 
doaning varros in each home^ depend- 
ing on Che amount of tobacco smoke, 
dust, socic and cooldng oil in the air. ft is 
usually between one and six months. 

If you have problems cleaning the 
cell, even with mons foequent wash- 
ings, try using a special detergent, 
avaiiatie through heating end eir-con- 
ditioning contractors who install elec- 
trostatic air cleaners. TIu's deteigent, 
called Honoywed Uquid l^atergent, 
/^xt No. IS68S0, is rather fuipensive. A 
one-gallon container costs about $3$. 



Slow flowing pipes 

The iron wster pipes in our older home 
have celdum buildup in them, restrict- 
ing the water Row to a trickle, is there 
some chemical means to flush out ihe 
pipes? The pipes otherwise seem to be 
in good condition. — Palrida Dalton. 
Lexington, KY 

Although the pipes look good foom 
tho outsido-, thay are probably daterio- 
rating from the inside out. Bosidos Che 
calcium buildup, there £s probably a 
heavy rust buildup contributing to Che 
tesiriaed /low. 

TTie only thing diet will remove the 
calcium is add. However, the add will 
aisa attack the pipes. And if it is not 
totally flushed out, it could attack you. 
Also, if you remow tho calcium buildup 
you will probably end up with many 
leaking Ifttings, slnco the calcium seals 
pitied pipes and leaking joints. 

You besically have two choices: den t 
do anything, or ropipe the house. If the 
water flow is indeed a Errdde> J would 
recommend replacing the pipes. 

Patching plaster walls 

I recenlJy installed a contraJ heating 
system in my hofru?. The old heaters, 
me^uring 20 in. x 60 in., are mounted 
bacfc-u>-back tn the wall between 
rooms. Removing these units will leave 
a huge pass-ihmugh between the 
rooms, I want to frame out the openings 
and repair the walls so the patch won't 
be noticeable Should I use lath and 
plaster, or should I try to make a Rush 
patch with easier to handle wall- 
board^’ — Greg Gibson. Aibany. GA 

if you want a per^ctly smocCh wail 
you should cover the ontine wall— bom 
comer to cornnr^ivilh wallboard. 
very diMculc to achieve perfection with 
a patch. Depending on how light strikes 
the wall, you will see 4ppla shadows at 
Lhe patched ^ints. 

But, if you intond to hang pjcturos on 
this wali or cover it with a raxtunsd 
pairar or wallpaper, patching would be 
adequate. Because of the size of the 
opening it would be easier to Bll with 
walfboard than with plaster. Hf 

Do you fia vp j -mau^itfjwce or rvp^k ^ 

5encf Jc to Hornetnvners' CHaic. Fopuiar Afec/wu'cs, 
224 Wwf S?£h Si. .Veil' Yo/k N.V. I00l9 lemn 
bV iftsWUtwa huE 6f 

ivrda rhri?m-r v>o}l be dtscussed in the cofumn. Far 
more htww-repair m^intafufw*' fteip.. get r-^t'4 
Nome Cars CjMrfilt. Smtf yCw 

la Meclwnpcs. floar 1014 . Radio City Statioa 

Npw York M y 10102 
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REMEMBER-ALL ARE EQUAL IN ALCOHOL CONTENT 







“This is what four-wheeling 's ail about Flat-out fun! 

“The more power you have, the more fun youll have. And Kawasaki's 
Bayou’'* 300 deiivers more power than any 4-stroke ATV on the market 
“This ATV is on the money for off the road. Shaft drive. Front and rear 
suspension. Electric start. Five speeds. Reverse. Automatic clutch. Trailer hitch 
bracket Front and rear racks. 

“it's even got exclusive Dual-Mode Differential. The rear wheels work 
independently for tighter turns or together for maximum pulling power 

“Bayou'll take you over the hill and around the bend, across the river and 
through the woods, up the mountain and down the trail And it'll bring you back. 

“It’s a hard working, hard playing friend— designed forAmericam and buiit 
in America. Try one on at your local Kawasaki KswSSdIci 
dealer. And then catch me if you can '' ^NairmmnjMir 



foroff-nnet use on/y. Spec/ffc^tfons subject to change mttrout rrotfce. AmMi/itymsybe A/wsys wea/'sbe/metajtrei 

appropriate appare/. Protect the eoviraomeot^nd obey aoet regufelfo/is thatcontroJ tbe use of your ATV. 





Backpack protects sleeping bag 



Corcfura sfiell holster 

Serious riflemen like to limit the num' 
ber of shells they carry into the 
funJess you're going plinking, in which 
case the more the merrier). Recogniz- 
ing this sportsman] ike frugality. Mi- 
chaol's of Oregon, a sliooting accesso- 
ries maker, has created a tough 
Cordura shell carrier that attaches to a 
shooter's bolt. The shell carrier holds 
ten stenctand and 
magnum 



I A recent weekend fishing trip to the 
I Adirondack Mountains gave me a 
chance to take a close look at Kelty's 



newest backpack, which Is intended fcr 
use on their workhorse Expedition ex- 
ternal pack freme. fA prototype is 
shown here. It should be available tn 
January '86.) TJie pack's principal fea’ 
tune is a special sleeping bag compart^ 
ment that can compress even the bulki- 
est stufTable slcfcping bag irLside. 

The pack also features a j.lp-out hori- 
zontal divider, which forms two sepa- 
rate compartments, and a string collar 
opening that shields contents from the 
elements. Abrasion-proof Cordura adds 
resistance to tears and scratches. You'll 
pay $170 for these subtle but distinc- 
tive improvement.s. 

EKtemal pack frames made of vari- 
ous grades of aluntlnum alloy are en- 
joying a resurgence. Kelty reties on the 
Expedition frame's H -shape design, but 
has added certain refinements, such a.s 
an expanding top bar for bulky loads. 

Also, developments continue in Kel- 
ty's line of partial and full-season sleep- 
ing bags. Its small 25'^ bag is shown 
heie inside the full-length pack. A new 
breathable polyester matenal called 
Solar Silk reflects body heat and adds to 
the bag's overall warmth. A zero-de- 
gree bag can also be sq^^ee^ed onto (or 
into) packs with little effon. For details, 
contact Kel[y. Rt. 2. 704 Maupin. New 
Haven MO 63068. 



For the ifirlms 
>i httrsfer: Cardura 

rifre sbefl rd jmr iwCt 



rounds and keeps shells concealed and 
out of the weather. The price, at $7.95. 
is within most budgets. The manufac- 
luror also offers a handy Cordur.i belt 
pouch for .22 shells. 

For more information, contact Mi- 
chael's of Oregon. P.O. Box 13G10, 
Portland. OH 97213. 



Ketty^s pack and irane 

featLrres tough, abfasion-resMant Corekira, 
a ip«ola^ ilaoptrbg bag mvtpAfmmis., 



Ifillatable horseshoe 

M«m-overhoard gear that tucks away 
neatly and can be deployed easily is 
hard to find on small boats. Survival 
Technologies Group 
t ha.s recognized this 

^ problen^ by develop- 
ing the iS-ounce 
SR AID thmwahic! 
B horseshoe ring. 'The 

compact device atta- 
che& to a special 
i.;!" ■ bracket That is sere w- 

mounted to any 
easy-to-re5ch bulk- 



head. The contHiner i<]ssi4d lo 
person in trouble and the tior.seshoe 
infates in two seconds on contact with 
the wattn. A valving Systen^ sup- 
plies the air. The orange horseshoe has 



an oral rei alia t ion stem «md a su'ong 
closure strap, and cun be stowed easily, 
it's $89.95 froni Survival Technoloyios 
Corp. . Suite 10. U08 Tequcita Drive. 
Toquosta. KL 334 h 8. 



Folding fillet knife 



Most Mshermen will agrf-?e that, car- 
rying an open fillet knife inside a laoklo 
box is unsafe, and would rather clean 
fish over the kitchen sink than risk 
Injurv at the fishing hole. Cleaning and 
filleting can now bo accnmpli?;hefl any- 
where quickly and easily with ihp Cole- 
man- Western Folding Fillet Knife. The 
6- in., stainless-sleel bladt^ locks in 



Smair utll^ Imtfe Is big on 

place, either opetied Or closed, ar^d the 
molded. rubtHjrized handle Is checker- 
ed for belter grip. The knife is \2V>\. iii. 
when opened and folds to V in. It sells 
for $25.75 In most retail oullcls. Con.' 
Lact Coloman-Wostcm, IKCK> l^ike 
Koad. Longmonl. CC.1 30.501. IW 



SEAID InHataWt 
bowshoc ring If 
packed in an easy-to- 
thfow contakw- 
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Unwanted escor 

Cm gqiting a buildup of a whit^ foam- 
like subi^ance on the underside of the 
oil fill cap of [Tiy 1984 Ford Escort. I'd . 
like to know if it's someThing to worry 
about, what's causing it and whether 
there's a way to prevent it. — Larry 
Meissner. Knox. IN 

This comUtion is cftaractensE/c of 
1983, *84 and '85 Esccns that are 


driven in areas where cold ambient 
femperatunes prevail for long periods. 
In 1933, the design of the Escon/Lywe 
venLing system was changed. This has 
led to the formation of condensation on 
the upper part of the oil dipstick and on 
the surface of the oil HH cap, iiec^use 
the new venting system allows these 
areas to retain the cold. Drops ofmois- 


tune form and mix with tha layar of 
residual oil- 

fond ^ays ihai as long as rho sub- 
Is not seen in th# oil itself, the 
condition is normal . if clean off the 

substemce In the spring or summer, ie 
should not roappear unEil altar a cold 
snap the following winter So, don't 
worry abouf it unless the substance js in 
the ojJ and thorie 's a loss of coolant. That 
may indicdEO a cracked block. 


Heads-up service 

The headliner in my 1976 l*ly mouth 
and 1979 Dodge has paned from ihe 
moldings and is falling The Chrysler 
diralcr tells me to Lake the car to an 
upholstery shop, but those people want 
a mtnirnum of Si &D to roattach it Is this 
job LOO complicaied Tor an amateur to 
Lackle? If not. can you tell me how co do 
it?^ — Ernest Clutter. Friendswood. TX 

Go to a store that soils auto p^'m 
supplier and get a can of 3M Spray 
Tnin Adhesive (pan No. 08074). Fat- 
towing diiwtipns on the can, spritz a 
smaU amount on ihe molding and on the 
odgo of the headlinet. 

Let the adhesive get tadky. TiJen, use 
a smaU plastic kitchen spatula to Cucik 
the headliner undetr the molding^ hut 
make sure the adhesive you 5prayi^ on 
bath surfaces comes together. The stuff 
works like a charm. 

Cffinouf lage net 

me relate how a seemingly sen 
ous condition turned out to be trivial- 
Hopefully, readers of your column can 
benefic From this experience. 

Just before the warranty for our 
I9B4 Chevrolet Caprice was to expire, 
the car developed a jerking between 40 
and 60 mph. It was worse In automatic 
overdrive, but also ur^pleasant In regu- 
lar drive. The dealer had the car three 
times. Each time, we were assured that 
this was normal perfonnance. 

in checking with other Caprice own™ 
ers. 1 learned that most were having tho 
samo trouble. Jt started tq IcHok as if we 
had a major transmission malfunction 
on our hands that Chevy was trying to 
sweep under the rug. 

To make a long story short. 1 took one 
final stab and brought the car lo a 
differenT Chevy dealer who replaced 
the sparkplug cables of the 5-Uier en- 
gine. This seems to have corrected the 
condition. So. what appeared to have 


been a major liansmission problem 
turns ouL to bo a rolalively minor igni- 
tion condition, — D.C- Nunn Jr. Mariet- 
ta. GA 

Your problem may not he over. The 
cause of the trtJuJjle may actually he the 
sparkplugs — not the cables. J'vb been 
told by an engineer at one of the GM 
divisions that early in the 1934 produc- 
tion run, some defective sparkplugs 
manufactured by AC made their way 
into GM engines. 

The diff culry that led to the ^panfe- 
piug pjoblem has since been correcied, 
but there are stil! '"84 GM engines out 
there with these plugs, though AC 
denies that any defective plugs were 
ever released. 

Defective plugs put a great deal of 
stress on sparicplug cables, which even- 
ruahy break down. Replacing cables 
only masks the uoub/e. So be advised: If 
the jerking txindit son reappears, replace 
Che spari^iugs as well as the cables. 


Just plain simple 

The batiery in my 19S1 Uuick LeSabre 
want dead rocontly and was replaced 
with a new one, Two days later that one 
went dead, too The people where I 
bought the unit recharged it and used 
Lhelr sophisticated eguipmont to chock 
out the oar's electrical system. Every- 
thing tested perfectly. 

Two days laier. die battery died 
again- ] hguned that the cause of my 
problem might bo something draining 
the batEory. so 1 got inside the trunk, and 
had my wife shut the lid. The Eight 
stayed on. Problem solved 
So whafs my question? Just this: 
Why couldn't the experts at Lhe battery 
place find the trouble with all that 
equipment they use? Sign me Just 
Plain George (no addresi> given). 

Because the equipment they used 
either wasn't see ro defect, or oDuldn'z 
defect, the amount 0 / CEimenf 

fflcflSV tUfn t£i laagio 28} 


■IfMCARCAflE ^ 
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.. TERMINAL BOLT 

I m on your sine fHVdfimGHi. then w turn 

I'VS later, fmm whp WITH A WRENCH 

have insiSlLtfiU new Slde-EemiLnal balleries 
LhdL faLI&d long before they should ha v^. One 

fellnw dEHcribea how. every 50 pftein. h^ has partial reconnection that allows the hatiery 
to rmighten terminal baits m get enough in work 

juice to start the engine. One reason for ihJs To avoid this uoublo. InstaU side Lermlnal 

concfitiOTi is overt igtitening iho tormina] bolts pioperiy Ef you have e torque wrench, 
holts LO begin with, which credos the battery tighten them to 7 ft. -lb. If you don't have D 
case and diampiSLeTmirbQlcQniiriiilTy . Tight- inrque wrench, make them finger tight- 
ening rerminal bolis temporarily restores a Then, givuihem mm more with a wtendi. 
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THAT USIN6 A CC?FPE£ CAN 
AN7 TOOTH 5RU5H TO CLEAN 

A lot of mechanical farts 

IS LIKE SHOVELING SNOW 
WITH A SPOON? 

’ffHERES A QUICKER, EASIER, 

MORE PROFESSIONAL WAY' 

INTRODUCING 
THE NEW SAFETV-KLEeN 
5ELF-5ERWCE PARTS WASHeRf 



« SOLVENT PUMFEP RIGHT 
WHERE YOU NEEP IT THROUGH 
SRUSH TIPFEP HOSE, 

• WIPE SINK FOR CLEANINS SIS PARTS. 
(20H" LONG, 12!^” WIPE SJi" PEEP) 

• replaceable f/lter system. 

• UP FLIPS POWN AUTOMATICALLY 
SHOULP A FIRE OCCUR. 

• REPLACEABLE SOLVENT TANK. WHEN 
SOLVENT IS PIRTY EXCHANGE IT FOR 
A TANK OP CLEAN SOLVENT. 

■ 100% portable, so IT GOES 
WHERE THE WORK IS. 

WORKSHOP^ 

MACHINE SHOPS? 

F0«TH6 HAMS Of Trig 9&AUBZ NSAREST VOU, CALL 1-900*3^3-5040, 
fN lULfKOrS, CALL 1-312-69?' 9460 COLLECT 

CLAN, 60 I 2 D 



s 






FOR HOME 
FARMS/ AND 




DIMPtfS list 
TIRfSIDEUnU. 



Dimples like 
a movie star 

Don't gm upsot If you sa« a rkppla, 
diinple. wave or unduMion In tho sldo- 
wolb of your radial Dimples may 

be tbieine m$ long tirofi are inflated. 
They'll be more proiwuncsd under eome 
lightLiig wndhions than gtbers- Even If ynu 
don't asfr tham. you will prebably feel ibam 
I when mniung your fingertips Ughtly around 
the HdewaB- In other wsrda, they're nomi^r 
and in no way do they affect the ride or 
durabdiiy of tine. 



(tADl^ TJRE 




DI1i4PLE£ FEU UVHEN 

RNGERTIP^ AROUND 
SIDEWALL Of RADIAL 
HHE ARE NORMAL 



CABCUNiC 

fCoflejJtneJ from jpajja 

draw caused by the switch 

that was keeping ibe light on and 
draining ijarteiy. To my way of 
thinking^ there'j nothing like an aid- 
fashioned }2-vok nxfuhle light t/iet 
costs a couple of bucks to dcwnmne if a 
drain exists. 

Be caieful of one thing; Some cars 
electric docks that rewind ihesn- 
sol^s penodically for SO to 90 seconds. 
If you do this test while the dock is 
rewinding, the tost light wiii glow to 
suggest a drain on the banrory. 

To use a trouble light, see that the 
ignitjon, accessories and lights are ofT^ 
and that the oar doors are shut. Discon- 
nect the battery positive terming} end 
attach the lead of the test light to k. 
Hold the test light probe hrmly against 
the battery positive post. If the battery 
has side reimmais, insert the probe into 
the terrwnaJ hole so it's in contact with 
the plate If the test light glows, a 
current drmn exists. 

Woofing over Sentra 

The 16 C)Oh:c engine in iTiy 1=984 Ni&san 
Sentra stalls ba.dly in cold weaiher. The 
dealer mptatcd the carburetor No 
help. Ncjw he wants to replace ii again I 
think he's barking up the wrong tree 



Do you agree?— Simon BcausejoLir 
Rouvt^- Canada 

/ sure do, and Fm really surpmed he 
couldn't coiYie up with the answer. This 
problem has b^n so widespread irtritb 
the 1984 Sentra and Pulsar NX that 
Nissan issued a technical service bulle- 
tin (No. TS64-103 amended by TS35- 
Q141 to correct it. Among other things. 



the huJlGtin announces a new sparkplug 
(NGK No. BFMES-09} for use in this 
engine end the availetiiity of what 
Nlssm calls a coumermmsurm kit (pan 
No. 24HKh34M35 for cars with auto- 
matic transmissions and pen No. 
241(Kh33M25 fbr C3rs with iBanuaJ 
transmissions/ These tits oomain new 
thermai i^acuum raives, back-pressure 



Tired of look-alike gasolines? 




fai 



rransducer valves, carburetor emich- 
znefit so/enoids and several other com- 
ponents. HeSp your dealer out TeH him 
about this bulletin. 

Back to basici 

I'm hav1f>fj a heck ofa time with the 2.2- 
liter engine of my 1985 Plymouth Reii- 
am when it's cold-staited. It will either 
^tart and stall, or it wUL start and idle 
roughly until it warms up. Then. It runs 
like a charm. The dealer knows nothing 
about any technical service buUetkns. 
Help! — Walter S. PlotrowsJd, Johnson 
City. NV 

He knows notJiing aix5ut a TSB be^ 
cause there is none. But whoever said 
that all problems are covered by service 
bul/ehns^ !f 1 were you^ Td check the 
following: 

■ Fast rdl^g speed; Is li too low? Tell 
the deafer to meJte the acfiustment ac- 
cording to instructions in Section N of 
the sendee manuaJ. 

s Choke shaft: Is it bent? Ifso^ then die 
choke can^I eJosOr 

■ Choke vacuien kick.' Js this part ptuU- 
ing the choke plate open to the speoBed 
setting? If it's pulling the choke plate 
open Cdq much or not enough, die Are! 
mixtuine wil! eiLher be too lean or too 
rich, respectively. In either case, a prob- 
lem of the sort you"je having would 
resuk. Depending on die part mimher 



of the vacuum kick the setting is 040-, 
.055% .060-, .070- Or 030-in. Teil yOur 
dealer to check the sexnce manual 
iSectron 14). 

In search of stickum 

As you prabably know, the 1981 Ford 
Escort had a problem with carburetor 
jets that loosen. This results in rough 
Idling. A service bulletin has be«n is- 
sued that tells how to solve the condi* 
lion by treating jet holders with a 
special adhesive, rm capable of making 
this repair myself, but my dealer is 
uncooperative. He beats around the 
bush when I ask for the name of the 
adhesive. Can you tell me'^ — Kevin 
Cardiff Baltimore. MD 
Sure can, It^s Loctite Threadlocker 
No. E42. There are other Loctj'te 
Three dJockers you can usw — 271 and 
640, for example — ^huf / suggest using 
Z4Z fince iTs a medium-strength adhe- 
sive. Wrrt^ Sales Dept., Loctite Automo- 
tive and Consumer Group, 4450 Cran- 
wood Court, Cleveland, OH 44128. 
Refer to this article. The people there 
wUl help you. fPi 



DO YOU KAVl A CAR PROBLEM? 

Ju£i Ask Mofi af»uf ti Send ygur kr itw 

Cpir CTi^. 224 West S7[ft St., 

New York N Y 10019 MflWt fai* 

iiiitiviaiiAliv. ffT^tefns that are t}f ijeneral 
jn-tef^5£ vn?l dw dbcu.sfw^cf in tftE? tifthtfitn 



SERVICE TIPS 

■ Stifiedng-whefll ahImniY ^ Nissan cars 
equipped with allav wheels is not nor- 
mal. Oiia reason foqr the pmblatii is a 

ts&-c6ntei caadiiian that's 
addnssadinTSB TSB5-CX>9. The biiUelin 
gives precise instnictjonsi irboumiiig 
wheels end emphi^ses that alfoy wheel 
nuts must be tlghiwed to TO using 
a. lorque wrench. 

■ Ford says rattling or squealing fiom 
the engine comparunent of a 1&33-34 
EeoOrt or Lynx may be caused by A lodse 
or brokan crankehoJI pullay attaching 
bolt. The repair, vitich ts covered In TSB 
84-E4-S, calls fee m^tallinge new ettaoh- 
iiig bah (pan No. ElFZ^A:!]4i>A], which 
is Ideatiflfid hy an M stamped on tbe bolt. 
Also, replace the pulley (part Nq. E2¥Z^ 
6A31^ Ajif It's broken. 

■ Thfi ectgiAe in a 19SE Ford 

Ranger has an unusual way of being 
primed If it's dralnjed of faei. [f you nm 
out of gas and oan't lesten the erigine, 
turn tbe ignltkifi key on byt five secoiuls, 
than off for fiv@ seconds. HepieBt this ^ 
times. Now If the sigirte dooro't stert 
after IS segonds of pinking, repeat the 
ksy onAny ofT cycling praoadure. 

■ The word from GH is that you don't 
havn to put up with rough idle and low- 
speed performance problems from a 
1984 J-COT 1,8-trter turbo engine. Re- 
place the oQinputer FRQM with pen No. 
j^ZTiTS ^ a menuol tran^rm$skiari — 
pan No. 1ZB7175 fbr bo auiomatlc. 






" into an SU 2000* performer. 

TTy Shell SU ZOOO" Super Unleaded gasoline. It's different enough to be patented. 

It has a high-octane formula designed for smooth, quiet povver. And It fights 
critical engine deposits that can cause knock. Fcn* ail the performance your car 
has to offer, try high-octane Shell SU 2000 Super Unleaded gasoline. 




• SU2000 



• SU 2000 










Bob Uecker. 
'Mr.Sasebali 



b/‘Sit 
& bench 

rusl^^ "'I' . 

^^^kily that never ' -0:^: 
S^ppehed to yours ti^ly^ 
ra^ise Rust Maqic MSSSl 



r^ust Magic® bmsh*dh paint with RP-2 ie for big 
|bbs;Use it on:^y rhetai in or ^pund your 






Rust Magic brush-on paint. 
Not even the leading national brand provides tougher, 
longer-lasting protection from rust. 

Rust Magic brush-on paint. 
Another winner § 
from Krylon. ^ 






€> BDfden Inc 19S5 
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Backstopping Sfiel 

As previausly rEported fDLP. page IS. 
Jllto '85). Carroll Shelby has developed 
a 18-valvo cylinder head and 4-wheel> 
drive sysiem lor Chrysler. Perhaps dis- 
•satisfied with cY Shers work of late. 
Chrysler has introduced some firiendiv 
compedticm by engaging Lotuis to do 
the same thing and Maserau to develop 
yet a third 16- valve head design for the 
Mopar Four. 

SmoJI car, small price 

Hyundai will shoot for an out-ihe-door 
price of $5000 for one model when the 
South Korean subcompact goas on sale 
in the U.S. early next year The new 
from-drive model will be called the 
£xcel. and should not be confused with 
the rear-drive Hyundai Pony now sold 
in Canada. 'The bodies have been de- 
signed by Ital Design, the engine by 
Mitsubishi. In 19B7. Mitsubishi dealors 
wiU also sell the Excel There will be 
three versions — 3- and 5-door hatch- 
badts and a 4-door sedan All are 
expected to have AM/FM stereo, rear- 
window defoggers and a multiyear 
warmnty standard. I 

GM limiting guzzlers 

Jf you've made up your mind to buy a 
GM car that gets less than 27.5 mpg. 
get your order in soon. GM s decided to 
limit production of cars or engines that 
don't comply with the government 
edict on fuel ecorKuny. rather than pay 
a gas guzzler Tine fur failure to comply 
with the law. If that happens. tJiere will 
be a wailing list for low-milers. And 
when there's a waiting list, dealers 
usually up the price. GM and Ford have 
bean lobbying to have the mileage rule 
changed and it's liXoiy there will be 
som^* reinterpretation pf the law to get 
them off the hook. But even with an 
easing of the rules. GM wiU limit avail 
ahUity of low-mileage big cars and V8s 
in favor of force-feeding smaller care 
and more economical engines in 86 to 
improve its CAFE fcoiporate average 
fuel economy). 

Chrysler upsizing 

Chrysler has bids out for tooling a new 
line of upsized J-cars. 'Wlien's the Iasi 
time you heard of Detroit bringing out 
bigger cars? They will be 6-passenger 
jobs. Chrysler hasn't said so. but the 
upsizers will replace the last of the 
fPigt se li i /p Cp 3~J J 
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Even more aero T-Bird coming 



'B? ffHtnd«Tb4^'f RfICMh Will itiPW It nyung ixnmry. 



As if the current sSippery Ford Thun- 
derbiid wasn't doing enough damage 
to the competition on HASCAR's high 
ovals, Ford has an even slicker version 
up its sleeve for 1987. Not an all-new 
model, the face-lilied Bird will feature a 
new, more rounded nose and a bubble- 
glass hatchback, similar to the ones 
found on the Capri and EXP. Headlights 
will be flush aero models, S la the Mark 
VII. 



Engine options w^ill include a new 
230-hp mrbocharged 3. 8-liter V6. By 
'8B. Ford should havo a much lighter 
2. 5-liter 1 6-valv^? Four that will produce 
at least as much power thanks to a 
Turbo and tniercooler Other racy fea- 
tures wHI include S-posiilon shocks. 4- 
wheel disc brakes, speed-sensitive 
power steering and fat 245^0 radials 
on 16 X S wheels. Come 'S9. there'll be 
an ail-new Bird. 



Low-buck ABS 

Andlock braking systems (ABS) will be 
the next technical innovation to sweep 
the auto mdusiry. Audi. BMW. Mer- 
cedes and Lincoln already offer it on at 
least some models. For 1986. Cadillac 
Eldorado. Pontiac 60CX> STE. Ford Mus- 
tang SVO and Chevrolei Corvette will 
add ABS. The only viable systems so 
far are from Bosch and Teves in Germa- 
ny, and are as cMomplex and expensive 
as you^d expecL 

Lucas, the British supply company, 
has developed a low-tech 2 -wheel sys- 
tem that uses belt-driven modules on 
the front-drive axles instead of high- 
priced electronics- Ford will have an 
exclusive on the system for its first 
year. The Lucas setup costs around 
$400. roughly half the price of the 4- 
wheeL electronic systems. But that's not 
cheap enough for GM Chairman Roger 
Smith, who has reportedly ordered en- 
gineers at the Deko-Moi aine brake di- 
vision to come up with a $200 system 
Lhat can be made standaitJ equipmeni 
across the board on GM cars. So Far. the 
slide rule boys have it dowi^ to $375. 
and counting. 



C^dy Aliante snapped 

Spy shot of the 1987 Cadillac Allanie 2- 
seaier with body by Plninfarina shows a 
close resemblance to the Mercedes- 
Benz 380SL and the newly introduced 
Subaru XT coupe, which must be a 



Allwice convertlPfe with on 

loofti » kit like SfiOSL 



great shock to the Cadillac people The 
convertible wiU be powered by Caddy"5 
4. 1 -liter aluminum VS, mounted trans- 
versely and driving the front wheels- 
Powertrain and chassis parts wiL ba 
shared with the '86 Eldorado and 
downsized '85 Fleetwood. Plninfarina 
will handcraft the bodies in Italy, tlien 
air-freight them to Detroltp accounting 
for part of the rumored $30,000 to 
SBO.OQO price tag. Annual predudJon 
will only be 6000 to 8000 care. 
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Amazing New Third Brake Light 
Can Save Your Life 



by B&uick Kiliecn 

Introducing one of the most fully 
tested safety devices ever to reach 
the market. 

Govt approvod 
Mandatory for 19B6 

Ibn yean of stringent govenunent tests 
prove that the thiRt brake Ugibt mounted 
at eye level reduces. lear-end accidents by 
over 53 %. The gowcmnKsnt is so amazed 
with these lest results they are demanding 
all 1^86 cars be equipp^ with this new 
third brake light. (These cars will be 
introduced in September of 198S.) 

The NHTSA (National Highv^ Traffic 
Safety Administration) believes the third 
brake light is the biggest sa&ty break- 
thrtnigh in the history of the agency. 
Agency estimates predict that this light 
will prevent 900,000 lear-end coliisioiis 
a year and 40,000 personal injuries a year. 
And when accidents dooccLU*, tests show 
that perso.nal injurie's are reduced. Car 
damage and repairs are also reduced by 
almost 60%. 

Horafls why It works 

Because it is mounted at eye level, the 
brake light is bright and ea^ to see. Also 
it will shine through your window and 
directly into the eyes of the drivers in the 
second and third cars behind you. Lastly, 
since the light comes oil only when you 
brake, it can't be confused with turn sig- 
nals or tail lights. 




The Third Brake Light 
comas on oniy when 
you brake, ao it canft 
be contused with turn 
a^nab or tail fighte. 



Reduce rear-enders 

Our brake light is the cheapest insur^ 
ance in imvn. It can prevent painful whip- 
lash injuries, remind lail-gaters to back 
ofT, and gives the driver behind you better 
depth perception, day or night 



Actt/af a/ze; 

wide 

m" 



Available now 



Money-back 

Guafantae 



This light meets all FMVSS (Federal 
Motor \fehide Safety Standards) includ- 
ing Federal Standard /KOS. It^s available 
for use in your car now. Check with your 
insurance compaiiy. Marty are offering 
discounts for these lights. 

Be first to experience safer drivipg — 
it could save your life. 

lt% easy to Inetall 



Our lights are backed a one year man- 
ufectiirer's warranty and our own bCMay 
irtoney-back guarantee. If you are not satis- 
fied for any reason, you may return the 
light for a prompt full refund. Lights are 
$19.95 each, plus $3 jOO shjppipg. SJiip- 
plng is FREE with orders of 2 or more. 

Oidar today 

For onkring or further informatioD, 



The eye level bmke light mounts inside 
ytMJLT near window — like the new cars* 
where it U protected from weather, car 
washes, body damage and theft. 

We offer two assembled models — one 
for cars with red reartum signals and one 
for car$ with amber rear tunt signals. 
Pivodng legs (with leg extensions) mate 
it adjustable to fit all sedans, hatchbacks, 
stahem wagons and pick-up trucks. Good 
instructions and snap-on wire connectors 
mate this a job you can do widi a screw- 
driver and pliers in just 20 minutes. 



CALL TOLL FREE 1^800-515-8624 

(in Colorado 303-162-1385) or send to: 
Progressive Eneigy Corp., Dept. PM985, 
314S South York, Englewood^ CO 80110. 

All orders are shipped pnomptiy. Fleet 
prices available. Dealer inquiiiies wlcome. 



Yu, sand fug the amazing nawbrake llghtthat 
could aavo my ills. If In 60 days, ) am net 
ulisnad, I can fstum lor a prompt refund. 

□ Plsas# send ms one brake light at f 19.P5 
and $3JQ0 shipping. 

□ PI«B» 9snd me 2 or mono brake lights ^ 
119^ each SHlPPiNQ IS FBEE- 




Amazing mautts — yourchmca otamar- Mpunmf ef Wa fight to 

end Bcckimt to rsducBd by om 53%. eaay to see. 



2 modslsr 

For cam with red reef turn signals 

(most Amsrican cm) 

For cars with amber rsaf turn slgneis 

(most foraign cam) 

n Check □ MastsiCardA^lSA □ COD 

Card# 

Ekp Date 

Name 

Address 

City StHle^ 

Send pncgwjiwe Energy Corp., Dep/. 
FM985, SmSoulh l&i*. Englemod. CO80W 
ibll Five 1-800^625*8624. In Colorado 
303-762-1 385 ^i»s Ernttir cor^ 
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fCandnui?ri fiieun paw 

company's rear’wheeL-’drive vehides. 
Chrysler is in good shape on meeting 
the law qn gas mileage, unlilte GM and 
FoTxi. and has stored up enough CAFE 
mileage credits so it can develop larger 
cars. The new rutl-si^ers mighi be 
ready by fall of 19SSv but are more 
likely to appear the following year. 

Bargain sheet metal 

Smash, bang, crunchl You have an' 
accident and the insurance doftipany 
tells you to get three estimates, then 
have the car repaired by the low bid- 
der. What you don't know when you 
get it back is whether the replacement 
sheeiinetal is original equipment (OE) 
or a pretty good imitation of OE. As 
long as it fits and bknds in with the rest 
of the car. who cares if its OE or SE 
(something else)? But if you're going to 
keep the car awhile, you should care. 

There's some off-brand, no-brand 
sheetmelal from Taiwan and Korea that 
sells for a half to two-thirds the price of 
Detroit metal. But the steel is thinner 
gauge and rusts out four lo five times 
faster than Motown metal. 

The car companies are In a stew over 
this faccausa when a non-OE section 
rusts out. it's the carmaker who takes 
the rap. Take the competition to court? 
No, bwause the lookalikes aren't sold 
as the real aitide. so there are no 
grounds for charging counterfeiting. 
DetroiT's trying to convince insurance 
companies to alert the car owner if a 
vehicle is repaired with other than OE 
metal- Only trouble is, the insurance 
companies don't cana if your oar rusts 
out because they only have to pay for 
the original repair. 

Corvette giveaway 

Want a classic car, but don't have the 
time to shop around and then restore 
one? Corvettes @ Carlisle 'SS Rea 
Market will give away a 196S Corvette 
convertible with the raref 425-hp. 39S- 
oi.-in. engine, factory knock-off wheels 
and side exhausts, complete with hard 
and soft tops- 

All you have to do to be eligible is to 
be at the Carilsia Fairgrounds. Carlisle, 
PA, on Sunday, Aug. 25, ask for your 




RjfTv, all-Qiigindl 4ZS-hp "65 Vetfe could tM 
youn af a door phzv If you fast. 
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chance at the gate and hajig =1 round for 
the drawing. There's tots of Votte stuff 
lo SCO. do and tsuy fi'om Aug. Z3 to 25. 
Admis.sson is $2 per d«iy Children un- 
der 1 2 free. For more InfpiTnatiqn. 
(7171 243 - 7964 . 

Longer warranties? 

How do you make ihe point ihaE DetroLf 
has finally traught up i^vith Japan on 
quahty, assuming that's true? iinw 
ahoul 3 IQ/KXJ guaramee? I'hi-'jt. K a 
10-year guarantee against rust petie- 
tration arid lOO.OOQ miles on ihe engine 
without an overhaul 

A Chrysler insider claims ihosn g<ials 



aren't morn than two years away. And 
if ChTY^^If’i^ doe<s it. you c.an bfrt the other 
guys won't be far behind. 

Naming names 

Chry^slcr says Us l^-car rnpfarnmonLs for 
Omni/I inrL?iwi will hf? namr>d Plymouth 
Sundance) and IJodqe Shadow. Mon? 
expensive thcjtt the Omni/HoiT^on 
they'll go on Ime in two years. 

John De Lorcan is looking for a 
bankr oiler to rnvive his stainloss-sLenl 
spoils car. II he lirtds the funds, ho' 31 
have lo go lo court lo use his name cwi 
the tar. Deiroii creditor?^ claint rig] us to 
the name and design. Wl 



We can digest nails, 
glass and wood chips. 

Then wash it down 
with a couple of gallons 
of water. 




shop'va 




It's nol a particulaj-ty n-utnlirjuv 
I5u1 iTs a Typical mPfrHj Ifjr Stifjp 
ES'iCaijve InT puniLhrn*un 

The-w; prj'^rfu!. induritrEsl 'jtrF;;npjni 

FfituL' I'jri vmf 

OssemtaT^, sawdust, dirlycar 

and 

AruS TftuuSFh oihfrf 

vaLuvm^ kjfjk liV*: Shop 'Jiif. Itifr 
simiianJ/ frrid^ V^z'm thir; onfiin^il 

i. if it dr>f:\n’l Shrjp - 
^etpohoppirif^ 

Sfrirtirt^ Ljnrj(fT tSfJ riatd/jan:. 
i^iiSCOu^-T hf^rnr- r.eritcT vldr^r. 

shop-vac 

Picks up where the 
others leave off. 






V ; 

■ K.' ‘ 










Warning: The Surgeon Ganeral Has Determined 
That Cigarette Smoldng Is DangermjiS to Your Health. 






l^erhrmance so good 
you tan fa$fe Hina low far* 
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ICE CUBE 
MOLD 



Refrigerator makes iceberg 



[ a HotpoifU frost-free refrigera- 
tor-freezer. model No. GTE-918KD. se- 
rial No. SE509099. The ice maker either 
leaks or overflows, allowing water to 
run into the ice cu3>e container below, 
where it freezes into an iceberg I had 
the ice maker unit replaced several 
years ago. but this has not helped 
much. Can you suggest a remedy? — 
J.W, Melton. Houston. TX 

fr sounds £15 though you have efrhera 
leaking seal in the ice cuife moin or a 
water I&ak at the hai± of the ice maker 
where the fUl cup attaches. The hrsi 
thing to do is check the jcs cube hockmi 
to detennine the araa' of the teak. 

If the leak is near the back of the ice 
maker, the ice btEiJdup wil) begin at the 
raarafthe tucket. A/so check for either 
white or yeUewish stains at a mioera/ 
deposit at the rear of the ice maker. If 
these are presents water probably is 
ieaking between the hli cup and the 
rear of the loe cube mold. 

To correct this problem^ first discon- 
nea the water tUI lube. Then remove 
the ice maker from the freezer con^part- 
meni bylotrsening the two smews at the 



ICE MAKE!? 
fill CUP 



BE^D Of 

NONTOIKIC SEALAiSrr 



BUJLD UP 

WITH 

SEALANT 



Water hmcJirg betwrcn the Ice maker fill cup 
and Che cutie mold caustn Ice balldiip In me 
DsntJliw btioMi, Remove the fill cup and sea! 
with a fwtOKic dilcone walam. 

maker on a table, then lomovie the two 



top of the iiFu't that attach it to the waif 
of the freezan Lift: the ice maker up end 
off the screws, and unpfug the ice 
maker's electrical cojrd from its connec- 



screws at the mar that hold the iUI cup 
to the ice cube mold. Remove the hU cup 
and careMly brush away any mineraJ 
deposits. 



don on the freezer wail. Place the ice 



Dry the area wail, then spread a 



heavy bead ofnomoxic seaiam (such as 
C.E. J^Toducr JfrJ* sifiome househofd 
glue and saalj on the nsar edge of the 
mold- Reinstall the hli cup, then apply 
additionai sealant to form a dam at the 
hU-cup fmnt. 

Build up and shape the annejs tight 
agamst the fill cup. Allow the sealant to 
diy several hours before remstaJlihg the 
ice maker In the fr^eezer. 

Water leaking or farming iocJes from 
the center of the ace maker mold proba- 
bJy means you have a mold seal leek. To 
replace the mold seal, you need to 
remove and pardaUy disassesntle the 
ice makar. And, you have to purchase 
an ice maker seal Jb't, G.E. part No. 
WRB9X119, which costs about $7. 

You'll also need two 5pedal tools^ one 
to remove a mtainetr washer which 
holds the seal m place in the maid, the 
other to Install the new retainer washer 
after the seal has been installed. The 
seal-removal leoh paix No. WX5X294, 
costs $9.50; the seaJ-mstailer tool, part 
No. WX5X260. costs $9. 

Bath of these tools are available 
through any authorized C^E. appliance 
parts distributer in your area. The ice 
maker seal kir in addition to the necee- 
^ary repair parts, includes lilustraEed 
instructions showing the step-by-step 
instailadon procedLtre. 



Not-so-hot dtyer 

Perhaps you can help me revive my 
Whirlpool gas dryer, modG] No. 
W61D76O0W. Tho d^er won't get hot. 

1 had the burner checked and it works 
fine, but it bums for only a short while. 
Bypassing the 165® safety thermostat 
in the upper chimney of the combustion 
chamber allows the burner to reach 
proper operating temperature. J in- 
siailed a new 3 65^ thermostat in its 
place, but the same thing happened — 
the burner cut off too eaiiy. As soon as I 
bypassed the new safety thermosiaL 
the burner worked well. Is there a 
higher cutoff thermostat 1 can substi- 
tul-e? — R.D. Opdyko. Pittsburgh, f'A 

The sa/oty thfirmostat with the 
eutoffis the correct one fbrthebumeref 
your dryor. Don’ll replace it with a 
higher temperature thermostat. 

Your problem is more Ukely e low 
air^ow through the drum. One possible 
cause for this is a worn rear drum seal. 



This would diiutB the hear in the drum 
and keep It below IdS^even though the 
bib war js turning at frill speed. To check 
the seal you need to raise the dryer top. 
Th« seai is a felt hand that encificfes the 
rear outer edge of the drum. The fait 
should touch the rear bulkhead with a 
irghc contact all tho way around. 

Another possibUitY is a lint buildup tn 
the air passages, restricting airflow 
dwugh the dryer. Check Jbr blockage 
in the duct from the blower to E/iO Mm 
friten and in tho oxhausi [ubing that 
leads to the outside. 

The last area to check is the blower 
assamhly. iTisconnsct the bolt from the 
blower puliey. Spin the pulley by hand. 
It should move freely. There is a bear- 
ing on the blower shaft with a lubricat- 
ing oM wick that requires occasional 
iubiicaiien. If the wick is dry and the 
pufloy binds, add a few drops of ^0- 
weighi nondeteigent od to the wick and 
tum the pulley until it moves freely. 



Lube Job for oven door 

ITie oven dmr spring assembly on my 
Whirlpool rartgo, model No- RVE4760- 
VTZ, senai No. MK32460637, makes a 
squeaking noisf!- 1 can get the door 
apart but don't know what lo uso as a 
lubricant. Vm guosssing that any petro’ 
leum product such as oil or WD-4g will 
smoke at high oven temperatures.^ — 
BiMy Tarpley, Colton Plant. AH 

Whirlpool has a high^tomperature 
grease designed fbr noisy or sticking 
gas valves, ft wilf withstand the high 
oven tamperatEires, and should sMenoe 
your oven door- 77>e grease, part Wo. 
261 SB2^ costs about $6 and can be 
ordered through any VVhirljTool ^rts 
distributor in your area. VM 



If VDU Jljiip 3 pwbImTi vvrth appliance. serKl ^our 
i^uesuan. nkmg H^rfi ihe model and n^J munbaf^ to 
Apphanc* Ciink. f^puLtf Z24 Wn-ti 5 7th 

Stf NffW VarL M K fOOIS Stury. Ihj! Jpltcn ranonP 
pp 4rt5WflpfT«f in^vidusflty Pwbiems of wnk? mt^resr 
wii£^ be di'50J55?d n this cohmin. 
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30 Ways To 
Help You Qualify 
For A Job That Pays More Money! 

FREE CAREER FACTS ABOUT DIPLOMAS AND TWO-YEAR DEGREES 



1 CaUFiRDtfLflMA 

1 




CAAtERDiriaWA 

$M^II 

Ripfv 




CAREEflCIPlUMa 

EkHf-Pn»a 

TrclinKiin 

. 












CanEERDIPLiMl 

CufcliDniPi 




1 tAREmDI»LQMA 
V^SirTWr AiSirurii 




CAHEEA DiaLQUa 
Swilll 












II canEERDtfLDva 1 

H tiitfjag.>HlMmis | 

■ Cbbk.*A^ 1 




CanrER Dl:PLgHA 

Di«iS UMhinia 




fAREtfl QlPlDUA 1 

Ell^r^riiU 1 

TicHniciin II 












II CAHEERQirLDHl 
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II 
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CanEEH DFfL<]iaa 
tlKlfinn 
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9IPIDMA 

Cmtrmian 




CAntEft DIRlCMa 

an 
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■CAREfflUlPiaMA H 

II 

1 



Canttn OtPinida 
fitfh ScNddI 




1«9 YtAAOEGflEE | 
m^m 1 

1 tu&PH hUrifflininl: II 




1 Tw&riAnQEsatE 

1 ^qr iP 

1 Mirtvliiii 












H cantGftairiQMa 

1 
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CJLflEER DIPLOMA 
1 TV/vCa ftipiir 
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1 lWQ.¥tAh&66Mi 

1 1 * 

1 AWNrhhAi 
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1 TWU ttAA DEDAEE 

I R^M if 

II Cinf tn|<ntf<in| 

1 YHAMJffli 
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rMD YEAH tTECKEl 
Nb|m » 

P|ki)iiiiihI Ehf ilMint 

TKiirkeHqir 
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1 TnC-VI^RDE^REI 

1 Hiinrw 
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niD TEAf! 

Hiiar iff 

Gii«irin4f Tirmmr 
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1 CAflEERDFfLDMA 

U hf.^iA|4 
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Send For free Fact-ft ud color brochiirc to find out what cAreer trAiiiinf id the 
Fictd of your chaicc mighl do for you — no obligation to buy Adytbing now or 
over. Now at hoanr \tt your $par# ttme, yon can train for A tn^^ncy-mskin^ Cjifcrr. . .even -gel a 
Two-Year Degree if you waxtt. . . to help you gitl 9 betltr Find oufc everything you need to 
know about any one of tb«e career prograFTti — with no obligation lo buy anything, now or 
ever, and no sateSKtan will visjf ym. Juit check ibe one program that inlmili you most. You 
will receive free faet^^ tolor brochure and ktiforEnaliun on eroploymeni oppwtunjtbMi cn I he field 
you choo«. Mail the postage-pajd reply card loday and see how ea^ il u to train al U>mf fw a 
gjeal flew career or advancement on your preseni job. 



Open Book Exuna... Adult TrAiding 

Ywr Ehpiptrta *r Two-Vtar Degree ii givrn tg 
you for yena Icju-n — ttdt you memorize 

We send lesions and Irainina maiterial la your 
koetie. You decide when you anr re^y to lakeeitls 
“Open Book" exam. I'hcn mail il lo your 
instniclof You wiH rrCeivE yoiai: gtadei witJi com- 
icHtls when needed lo rdl you hnw I 4 corr#ct y«ie 
wrcrtig irtiwers. "Open bock“ exanss hive proven 
» 9 uccc 9 sful (or aduhi. ihey ate now used in man>' 
colleges. C^r friduate^ idl m they littcur Hietbod 
frff inchiptstidenl study because ifs so convenient ind 
■easy lo do. You choaic yeHtf own study hours in 
the privary of your own bwne. You n»ve ^hrad 
one Uep at a time, as ful or os slow- you wpni. 
And every Diphifnj -or Ekgfee is hilly accredited - 

An Idenl Way to Leom 

You waste no lime Iravrlmg tn End frwi 

And yoO FK-vrr h»ve lo puss a paydtecL. Skilled 
lAitriKlori arc read^ to help you al any tnnr ■ 

You gel the same hir^-qoalily 1 raining that ICS 
hau been known for jinee IS9I . . .Uit some kind of 
Irainmg lyxlnii thafi- nffreed by giani companies lo 
their empSoycct, . corporalions lik-r Ford. Mott], 
Itilrrnalbocial Paper. General Ekctrie, JJniled 
States SteeL cIe^- And if you Msh. ICS will keep 



ynor Emploiy^r infaetued of your progress if you (ed 
it can help you toward a b^ter y>b. or an incfcase 
in salary. 

Nd can promtse succeu- but if you w>ni 
more secunlyr mane day-lCi-day satiifactbon and 
more of a fulurr. send fw ftw F»tli aftd I he cokw 
Lioehuee of your choKe. There is tn obligatiion ^nd 
no sateMfian will visil you. 

Could a Care«r DipSuina Help Yaii 
Eom $25|0W la $1 OOpOOO Mone in 
Yqilt LifeUme? 

Compare your preWtil *e|ary with ihe ameuni of 
money you could be making in any atup the 
weeri Ijiird here. Electricians iveragf S 1 1 .2^ an 
hour, aiifo meeboAira over $€.(X! an hour. And rt"s 
not wdy the money,, Urf ihe fun working in a jub 
you tike. 

Could a Two-year Degree Be 
Worth Thouiuida of Doll&ri to You? 

A Two- Year Drgrir lhal wvei ap Asaoeiale 
in Specsalued BusinresB or in Specialtzed Tn^hno^- 
rkgy cDdld rnokc A giant diFFefeiKe bi your lifelime 
eammgs eompar^d Id l\ut avetage eanuDgi of a 
high school graduate. Check ihe deflrre *r ejumifr 
cmasi you are most intefeilcd in and mail ihr 
ppslagr -paid rrply card today! 




Ai-'crcxlited Mctnbcf 

Nal iorwil Home Study OBL!CATtON 
Council _ 1^0 

. SALESMAN , 



^^^-VSTO 

pays tAOBE 
WOWtYl 



WILL 
VISIT 

MAIL 
POSTAGE. 
PAID REPLY 
CARD FOR 
FREE FACTS. 



Horlh Amcrf»n lad llltlifl^llMial twttIpOIMfCKt ScMNHS 
Dept PBSeS 

92SOaic ^ErBol, Scruntm, PGrinsyivafi^ 1S50a-S9S9 





Front suspension rebuilds 
include servicing tie rod 
ends, ball joints and the 
idler arm for a complete 
steering-system renewal. 



BY PAUL STENQUIST 



A lot Ql SPtyirdlfiy mechanics are 
afraid to dtternpi steering link- 
age and chassis component repairs, 
thinking that those am jobs better left to 
a professional mechanic AccuaEly. 
they're among the ea&ier Jobs that the 
driveway lechmcian might attempt. 

On the- following pages, wc']l tell you 
how to diagnose and replace faulty hall 



joinlLs. tie rod ends, idler arms and sway 
bar Domponents. Since steering angles 
can change- signihaintiv when new 
componenis are installed, a protessk>n- 
at fr^i end alignment will be a neces- 
sary procedure after ball joint <mt he rod 
end replatemeni. 

Diagnosing front end problents 

You should suspea front end prob- 
lems if your from tires wear abnormal- 
ly, if your mechartic says he can't align 
your front whcfcls because steering 
linkage parti or ball joints arc tcx3 Icose. 
if you hear clunks when you turn the 
wheels or comer, if there seems to be 
excessive free play in die steering 
mechanism or if you eKperience Wheel 
shimmy and/or vibration. 

To confirm a suspected chassis part 



problem, you're going to have to spend 
some time under tbe greasy side, Be- 
fore raising the car with your hydraulic 
floor jack or scissors jack, chock the rear 
wheels and apply ihe parking brake. 
Raise the car and locate jack stands in 
the recommended posiLions on the 
frame or frame/body struciure. Lower 
the car until it is resting on the stands, 
leaving the floor jack in place for addi- 
tional security. 

EKamine your sieering linkage and 
front suspension. Most rear- wheel- 
drive cars use parailelogram linkage — a 
center link, two tie rods, an idler arm 
and a Pitman arm fsee Fig. 1). This 
steering linkage is usually used with a 
coil spring mounted on the lower or 
upper control arm. Some cars with 
upper and tower arms have torsion bars 



REPLACING BALL JOINTS 
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Rack und plnlor Ftwrfng lyAvim convivail 
on newer can, have fewer parti Eo wear. 

but order design parallHovam linkage 
can be rebiillt easily by a careful medwik: 



on the upper arm. the upper joint m the 
loa(i carrier. Whm checking joints for 
weEU". check the load carrier first. If it's 
okay and has never been replaced, 
you'll probably find that the unloaded 
ioint is okay as well. 

Before yem check for weafn inspea 
the rubber seal of each ball Joint If it's 
tom, the joint musi be replaced. 

If your car has wear indicator ball 
Joints — as many produced after \973 
do-nihecking them is a simpfo matter. 
Before checking the joints, the car must 
lowered to tho ground or its wheels 
must be resting on ramps. 

Most wear-indicator joims have a 
collar that protrudes fitim the lower 
surface of the joint and encircles the 
grease fitting (Fig. 3). As the jaim 
wears, this collar sinks below the sur- 
face of the joint, indicating that replace - 
ment is necessary. 

A second type of wear-indicator joint 
ts used on some vehicles, including 
late-model Chrysiers. On this type 
joint, you merely attempt to wiggle the 
grease fitting (Fig. 4). I f you can move it 
with your hand, the Joint is worn out. 

If your car does not have wear- 
indicator ball joints, you'll have to mea- 
sure free play with a dial indicator or 
ciieck it hy fool. 

The ball joints of most front-whEei- 
drive cars that are equipped with Mac- 
Pherson stmts should be checked with 
the wheels off the ground and the car 
supported on jack stands. Grab each 
wheel at the top and bottom and shake 
it in and out while waidiing for move- 
ment of the sloerirtg knuckle relative to 
the ball joint. Any noticeable move- 
ment is grounds for replacement. 

To induce movement in a loaded 
Joint, relieve the load. If your car ha.s 
loaded lower joints (spring on lower 
arm!, lift the car and relocate the Jack 
stands under the lower control anms. as 
close to the ball joints as possible. 

If your car has loaded upper Joints, 
wedgs a block of wood between each 
upper oontrot aim and the firame. with 
the wheels resting on ramps or with 
jack stands undor thn lower Donirol 
arms. Then lift the car, locate the jack 
stands under the frame and lower the 
car to rest on them. 

Hall joims are excessively worn if 
they permit too much sideways move- 
ment (radial play) or up and down 
movement (axial p^ay). To measure 
axial rriQvemenL mount a dial indicator 
so chat its stem rests against die bottom 
surface of the spindle assembl y (knuck- 
leK The stem should be parallel to an 
imaginary line that runs through the 
center of both ball joints. Insert a pry 



in place of coil spring.^. Most front -drive 
and some rear-drive cars are equipped 
with rack and pinion steering. The 
steering anns un the wheel spindles are 
joined directly lo the sieering rack by a 
pair of lie rods. The idler arm and 
Pitman arm are nOl Used. Most front- 
wheel'drive cars and a few rear-diivors 
hat'e only lower control arm.s. A Mac- 
Pherson stmt replaces tlie spring,, 
shock absorber and upper arm. 



Checking ball Joints 

While cars with MacFherson struts 
have only one ball Joint at each wheel, 
those with parallelogranrt steering link- 
age usually have both upper and lower 
ball joints. But the Iwo j oints donT wear 
out at the same rate, since only one bail 
ioini carries the full Load. If the coil 
spring is mounted on the fowar control 
arm. the lower ball joint is the load 
earner (Fiy. 2] If the spring is mounted 



OLFIER Tit 



KOKAND 

piNnow 






Z Wwi ipFtnngi ar« tm 
tfie |em«f A-arm, w^PgbE li 
carried by lower ball joint. Upper 
A-arm miOLtnted springs put load 
on upper hall fo^ritL 
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bar beivveen the bottom of the tire and 
ihe noor and lift ihe wheel. Welch ihe 
indicator ro see how much movenrH&m 
the Joint permits. The figure should be 
le^ than the tolerance listed in your 
service manual. 

To chodt radial mot^ement. mount 
the indicator so that its stpm is in 
oomacf with the edge of the wheel and 
perpendicular to tire wht^el. When 
checking an upper joint, the indicator 
should be located at die top of the 
wheel For a lower joint, locate it at the 
boTtom of the wheel Push the wheel in 
and oul and watch the indicator. (^/Eake 
sure that any motion is not tJie resulL of 
inaarroct wheel bcarino adjustment. } 
Radial movement maxknurn is 0. 25- 
inch, at the tjdge of the whool. 

Checking rod end^, idler arms 

For most cars, thoro are no specific 
procedL-T^s for cht^ckUng tio rod on<ij 



and idler arms, but a litde common 
senso is all that's needed. For tho 
driveway technlcan. the most practical 
way ^ check ihe four tie rod ends of a 
car with parallelogram sTeering or ihe 
two outer rod end^t of a rack and pinion 
System is To simply grab the lie rods 
and shake them vigorously. Tho tie rod 
ends should not bo sloppy or loose. Rod 
ends must be preloaded, hut even a 
brand new me allows some horiatmtal 
movement. A good joint should show 
littJe or no vortical movemonl. Missing 
or tom dust boors are also grounds for 
replacement. 

To check an idler arm. push the end 
of the arm that is attached to the t:enier 
link up and down. It should show little 
or no vortical movemGnl. 

Examine the bellows boots that cover 
the inner tie rod ottOs of rack and pinion 
ears for eracks. splits or other physical 
damage If they' re not in good condi- 
tion. replace them On cars with power 
rack and pinion, lluid in the boot can be 
a sign of leaking seals. Manual racks 
with lubricant in the hoot are normal. 

To check the inner ite rod end. 
squeeze the bellows booi and feel 
around for the rod tind. With ono hand 
on the rod ond. push and pull on the 
tire. If the rod ond seems to bo looso. It 
should be replaced 

Checking sway bar components 

A loose sway bar will make a dunfc- 
inq noise ever\' time you turn or hli a 
bump. Check die bushings and links 
that join it to the control arm and ihe 
bushings that secure it to tho treme. If 
any are worn, broken, deteriorated or 
missing, they must he mpiaced. 

Batt joint reptac^ment 

You'll need a ball joiLtii separator — a 
wida-slot pickJe fork — ^to replace ball 
joints on any car. For cars that have 




: pn?ss-in type Joints, you'll need a halE- 
i joint press as well. This tool can usually 
bo mntfjcl from the parts store when 
you purchase the ball jotnis. Some 
; Chrysler and Fond models have joints 
' that are secured by rivets, so youTt 
' need a good qhiaol to sorvico these cars. 
'The hall joints usod on from- wheel- 
drive Fords ond many Joponese im- 
pons canrwt be removed. If joints are 
worn, replace lower Lorttrol arms. 

if you're not sure how the ball joints 
in your car are attached tq thp cqntml 
arm. consult your sendee manual be- 
fore attempting the job. 

To replace load-carry Lrvp lower ball 
joints on most cars, loosen the lug nuts 
on both front wheels, and lift the vehi' 
cic with your floor jack. Place? a set of 




jack stands undor the frame and re- i 
move the wheels, IJft the cer, remove f 
Ihe Stands from under ihe frame and j 
relocate them under the lower control I 
arms, as close to the ball Joirtls as I 
possiblo. Lovjqr the car until it is resting : 
on the stands. 

Pisengagq the tie rod ends from the ' 
steering ami u sing q do nod e nd sep^ira - i 
tor or narrow pickle fork {Fig, 5k Insert 
the ptdcle Fork betw&en the rixl end and ’ 
its rubber boot so that you won't tear 
the boot when you knock the red end 
off the steering arm. If you tear the 
boot, replace the red end. A more 
expensh^ jad<sorew-tvpe separator Is 
used for releasing rod ends that will be 
reused. TTiis tool won't tear the boot. 

Make sure iliai the lower control arm 
!5 firmly supported by the jack stand, 
then remove the coElcr pin froin the 
ball-joint retaining nut and unscrew tho 
nuL Hqinstail tho nut appmximatuly ! 
ilinee turns, tlien in^qrt yntir bQlhjoim 
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9 Dn many front-drive can, Jiointi are 
refcatned in th& knuckfe a clamp ball. 



separator between thf? sleoring knuckle 
and ball joint and hammer it in unlil ihe 
joint is di^ngaged from the knuckle. 
Unscrew the nut. If you can't unscrew it 
by hand the jack stand is not support- 
ing the conirol arm. Once ihe joim is 
completely disengaged from the knuck- 
le, Lift the knuckle and upper control 
arm a.=;semhly dear of the ball joint and 
support (hem. 

If you're working on a car With 
pres.sed’ln joints, in.stall the ball-joint 
press nn the joint and control arm, 
following the dtreebons included with 
thp pres=; fFig B). Then, tighten the 
jcicki^crew on the press until ihe hall 
joint drops oin of the control arm- 
Jristiect the tappred hole in iht^ stf?enng 
knuckle and mmave any dirt. If the hole 
is out nf round, the steeping knuckle 
assembly must be replaced. 

Once you'rr-f sure the knuckle is okay, 
reverse the press, and, using The appro- 
priate adaptors, install the hew joint 
Torque the nut to spec and install the 
cxjtter pin. Llon't hack off the hut to 
tnsort the pin: tighten it a hit more. 

On cars uilh riveted Joints, simply 
chisel the rivet heads oft after disen- 
gaging the hall joint frem the steering 
knuckle Be careful not to damago ihc 
control arm with your chisel. Inspect 
the steering knuckle as described 
above Then install a new joint, using 
the bolls that came with it 

A third type of Joinl. much less 
common than the other two, has a 
threaded body and screw^s into the 
control arm It can be removed with a 
large socket and breaker bar The new 
joinl must be TofqUed to spec. 

The replacement of load-carrying up- 
per joints is similar. A block of Wood is 
wedged between the upper comrul arm 
and frame to reliet'e the loud On the 
joini so El can be removed If you're 
unable to support your upper control 



arm En this manner, check the seia^ice 
manual for specific instructions. 

The replacement procedure for non- 
load-carrying upper ioints is approxi- 
I mately the same as that for lower 
Joints. Because the rivets used to hold 
many upper joinl.s are on lop of the 
control arm. you may not be able to 
reach th^im with a hammor and chisel. 
If this is the case, drill them out from 
below, using a drill bit. Drill right 
in the center of each rivet to a depth of 
about *A-ln.. then drive the rivets oue 
with a punch or drift. 

To replace joints on most front’ 
whoehdrive cars with removable joint:^. 
unscrew the clamp bolt that secures the 
ball-joint smd in the steering knuckle 
and disengage the joint from the knuck- 
le (Fig 7). You might have to tap it oui 
with a mallei. Then, chisel off the riveis 
that secure the joint Id the control arm 
or. on cars with pressed- in joints, re- 
move and replace them with a ball-joant 
press 

Replacing tie rod aiKis 

A aeparaior li Eieeded lor lie rod end 
semcB. Wake sure you gel a pSekto fork 
with a narrow slot between the tangs. 

To replace any of ihe four lie rotl 
ends on a car wiih parallelogram sLeer- 
Ing Linkage or an outer end on a car with 
rack and pinion steering, remove the 
nut That secures the rod end to the 
Steering arm or center link. In most 
ca&es. you'll have to pull 5 cotter pin 
Irern the nut bofore you cat^ loosen it. In 
some cases, you may find that the rod 
end is secured with a locking nul. 
Locking nuts cannot be reused. 

Separate the rod end from the center 



link or steering arm by driving the 
pickle fork in between the rod end and 
its mount. On cars with parallelogram 
steeling, measure froEti ihe center of 
the lie rod's other end to the tenier of 
the rod end you plan to replace and 
record this Figure (Kig. 8). Then, loosen 
the locking boll on the tie rod collar and 
unscrew the faulty rcxl end. 

Oei cars wiih rack and pinion steer- 
ing. measure from the center of the 
outer rod end to iho boot^roLalning 
groove on the inner red end. then 
unscrew the rod end. 

Install the new lie rod end and screw 
it in until tho rod length is equal to die 
measuremont you rocordod £}ariier. 
This will give you an appreximato toe 
setting that will allow you to drive the 
car to an alignment shop. 

Several types of inner lie rod ends 
are used on cars wiili rack and pinion 
steering. Procedures vary signihcanlly. 
so consult .your service manual. 

Replacing an idler arm 

To replace a worn idier arm. remove 
the cotter pin and nut or the locking nut 
that secures it to the center link. Then, 
us^ your be rod ond soparalpr ip di-^(?n- 
gage it from the center link. Unbolt The 
bracket that (oins the idler arm to tlie 
frame. On some cars, you'U have to 
access the nuts through holes In the 
frame. Install the now arm. tightening 
the retaining bolts to 35 lb. or the 
providod in your manual. Chfick the 
taper on the center [ink for damage 
belure reattaching it lo the arm. 

Replacing sway bar bushmga 

To remave a typical sway bar Link, 
hold tho bo|L head on ono end of tho link 
and remove the nut from the other end. 
Once the mu is off. remove ihe link and 
worn bushings and install the new 
parts On most applica Lions. Lhe bush- 
ings an? installed above and below the 
sway bar and the control arm. A wash- 
er backs up each bushing. 

Repeat the procedure on the other 
side, then remove each frame-mount 
bracket and replace the rubber bush- 
ing?; that surround tho swfiy bar ff you 
don't find any bushings whon you re- 
move the brack et&, the old ones proba- 
bly deierioraLttd and fell out. If ihis is 
th^ case, you've located the source of 
an annoying dunk. 

Don't forgpi that an alignment check 
is essentia] fol Howling die- replacement 
of tie rod ends or b-iJl joints^ Also, 
chassis parts are only pan. ot the 
handling and stoennq equation. 
Egutilly jinpoiricmi ore the vehicle' .s 
ride height, spnngs and shocks, 
lire?^ and sirering be.ix. Wt. 




M Mcitsurv «xJftlng tl* rod 
length In order lo get an 
matt afigrvnent lettlog. 
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Only NRI gives you professional hands-on training 
and equipment to prepare you for today’s high-tech 
video electronics servicing careers. 



Totally Inte^^ed 
Hands-On Training 



Put Your Talents and Spare Time To Work for You in the 
“Expioshre-Growth” World of Home Entertainment Electronios 



Train in StaitHjf-ihc-Ajt Vid«i/Audic> 
Senicing and become a fully quallBed 
pnofcssicjiiai the uniquely successful NItl 
Way. li's hands-om training, at home . . . 
designed aitiund the latest s^e-of^the-ait 
electronic eqiiipmeni you build is pan of 
your traJning. 

The Hi^-Tech Revolution 
in the Home Is Just Starting 

Sweeping changes arc lakii^ place In our 
homes, changes Iwiughi about by the 
phenomenal growth of humc entertain- 
ment electronics. AJre^y avaiJahlc arc high 
resolution TV, TVs with stereo sound, 
simultaneuus multi-channel viewing, pro- 
jection TV^ Camcorders, B mm video 
cashes, and compact disc players. 

(jurTVs will become interactive 
computer tenninaLs acting as btxh our 
entcrtainmeni aird cornmunicatioti/lnfor- 
maiion source, ushering in yet another 
revolution in the way we live. 

Texiay the cunsumet elecirotdcs in- 
dustiy represents a W'hopping 1 25 billion 
dollar opportunity for the new breed of 
consumer electronics technician. 

Join die Future 
Or Be Lefi Behind 

Today's comumerelcctimucs rcvoiutitjn is 
creating huge servicing ami repair markets 



that are jtusi starting lo boom. Fnomious 
opportunities for new jobs, new' curcers, 
and new' businesses are there fdrthtise 
W'ilhngn>sei?e them. 

Kere is your chance to hectme a hilly 
qualified professional the w^a) tens tjf 
thousanc^ have trained w'iih ^fR^s 4-way 
iniegraicd training system. NRl 's Video/ 
Audio Seiridpg Coarse is ihe only ai-bome 
I raining ihai combineji videotapes, audio 
cassettes, v ividly illustrated texts, and 
hunds-on experiments into one compkee, 
reinforced learning experience. 



Only NW'9 video traJiiirg Imludn3 5^i?^‘tiw-Aii 
TV you biilHL Ulc VCR, pmlcMlftaal 

aad MU Action Video AU foun 
to k«rp 34 port of yow triiiiiin§[. 



The secret of ^TU’s training sdocess lies in 
the unique w'z>^ multimedia irLstructiom 
are hilly^ integrated with tiR: equipment 
you use. NRI’s Action Audio and Action 
Vkkci casNcttcs combine with brilliantly il- 
lustrated and well thought out lesson ma- 
terials to >svu a thon^i^hh' stimulating 
and pTOducii'^t Earning experieiKer 



EVnly XR t trabii you ^ irh 
ACtkM Vi&tQ 
tapci 

l9yvNtrp piTK 
rewupn^ itnrv^ 

rednrprcnxiVBi. 

CtHUpUCllCd 
troublnlliMtitiK tTL li 
ifck|ucB- nHttc tu Ufe-f 

Since NRI training i.s built around 
"leamir^ bj' liulng," right horn the saan 
\xm conduct important experiments and 
tests with vour prcjfessional digital multi- 
meter. Y'ou assemble the remarkable NRI 
Disawery' lab* and perform a cornpktc 
range tpf demonstrutiems and cxpcrirtieiits 
in tlw process. You build your own 25" 
Heath/Zenitb color TV' and train with the 
krest model Iront-loading VCR, also in- 
cluded as part of y%mr course. 

NRI has purposely desi^nal vour irain- 
ir^ anrund equipment that has the same 
high tech circuitry >'ou‘ll encounter Jn 
commercial equrpaneni. That mearis your 
training is real-world training. 



Your NRI Traiiuf^ 

Has Another Special Qement 



Also built into your NRI training is the 
enonnous experience of our dev^kapmait 
specialists and iastnictors. Their long- 
proren trainir^ skills and personal guid- 
ance come to >cm sm a one-to-one t^asis. 
They are aJwa^x available for cnawdiation 
and help. 



Stq} Into the Future Today 

The riches? reward gained from yotir NRI 
VTdetr'' Audit ] tr^ning is a firm grip on the 
fulure. But now' is the time to act. I^gjlt 
now. Return the po^-poid card to us 
today. \du will reedve iHir 100-pa$?e cata- 
kjg free. It's GUcxI with aU the details 
>TH4'tl w'ant to know about our training 
methuds and materials and cj>ur ttiure 
than 7(1 of sueex'ssful innoA'atitjn in 

at-htime. hands-cgn career training. (If 
stwnttwic has beaten the cid_ wTitc 

to us at the addre^ hdnw.) 



Schools 

McGraw-Hill Cofidnuing 
Education Center 
.^959 Wisconsin AsTnof. NVC' 
Washington, DC ZW 16 ifmll 









qood whdL’k. at which point you di stov- 
er tt DQstss big bucks to get your bumpor 
Jixpd. Mot anymore. 

Mere comes Duro's Easy Does li 
bumpt>r repair kii. which includes sim- 
ple Lnstruaions plus everything you'll 
need to put your bumper. Fascia or 
rubber strips beck in condition The 
two-gun repair compound fills nicks 
and chinks like body puuy but stays 
flexible. Ther^?'s no need lo rtrmove the 
ETUire bumper asseinbly for the repairs. 
You even gel black dye In the kil but 
you'll have to supply your own paint if 
your car's soft parts are body color. 
Easy Does It costs between S9 and S 10. 
The bumper strip grip adhesive is tnade 
by Loctite Corp.- Automotive and Con- 
sumer Group. 4450 Cranwood Court, 
Cleveland. OH 441 28 and is available at 
most mass merchandispr.s and also at 
jobber shops. — M.L 



TTkfc ftrippen wtif ilcin to 22-giiijge 
wfr« wim a quick at the trigger. 

adjusting knob to broaden its range, 
One setting workfNi on 12- to 22- 
gaugo wires. Just ptil the end of the 
wire between the jews, isqueeze the 
trigger and it both cuts through the 
insulation and pulls it partly off the 
wire — very nice indeed. It also h.ts a 
built-in wire cutter. The TOOl lists for $9 
from S&C Tool-Aid Curp.. 43 E. Alpine 
Sl, Newark, NJ 07114 . — Pete Warren 



THE 

PM GARAGE 



Put cm a happy face 

Soft bumpers and urethane fasdas lake 
lots of abuse. Bm sooner or later, some 
klutz tomes along and gives your car a 



Easy D«s It bwmpef repair kit mu nlcki and 
9oiIg« In flexible bumpers arrif fasciae 



Convertible pickup cover 



Original Jerrycans 

Gas cans don't last long in my garage; 
either they develop a leak or I Forqei 
them at the boat dock. Here's non I'll 
k€?ep my eye one though, because U 
cames a 5-year guarantee against fail- 
ure. Built in Germany by the Dompany 



that made the 
original fniliiary 
gas this is a 
fijily welded 20- 
liter container. 
Flexible spouts 
snap onio ihe 
handle for stor- 
age. The cans 
cost £29.95 and 
spouts are S9.9S 
frorn East/Wost 
Creations. 1626 
M. Wilcox. #428. 
Hollywood, CA 
90O2B.— &V.R 



Super-duty gas 
can ciHTfes 5- 
ycar guarantee. 



Strip, please 

Everyone knows tht! convontional win? 
strippnr with a seps^rate slol for each 
sise wire, and I've seen types with a 
single set of jaws that automaticalJy 
adjusts for different thinknoss wire.s. 
But I never saw one That worked welL 
until \ tried a new strippi'ir with an 



CDllap^lble cap on akj- 
mlnum rails to allow tall 
I loads [top) or rockabl* stor- 

ag«! spiice ifln»i]. 



Covf^r caps tor pickup truck beds ai- 
I Wiiys soomod like a good id€;a to mo 
hut they can ho a compromise. In place. 
They won't allow me to load tall cargo. 
Stored in the garage, the fmek lacks 
secure storage space, 

Slide- A -Top is a tollajitisi.ble hf^d cap 
that gives you the besi of Ixjth wnrSds 
When extended, ihe nylon- reinforced 
vinyl shell provides a lockable, water- 



proof covering lor the cargo load. Glass 
windows in the front of the cap and the 
rear door assure tota! vtstbility. 

One person can easily extend or 
CDllapst^ die top and a pair qf tension 
rods keeps the material taut in iho 
DxlendE?d posLliqn. Cosl is $49S frgm 
H.S. Stephens Associaies, 4117 Cause- 
way Drivn. l^wnll. Ml 49331.— MS, W. 
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“Ibuco’s New Formula 
Havoline Challenges 
I hE World’s Most Expensive 

Motor Oils”. . „ 




Do you have to pay the high price of synthetic 
motor Oils like Mobil l or Amoco Ultimate to get 
the engine protection your car needs? 

Check out these facts. 

Both the expensive synthetics and 
Texaco s Havoline Supreme 10W-30 give you 
the quality proteclion demanded by these 

i ndustry yardsticks : 



Both exceed carmakers warran ty 
requirements for virtually afl gasoline^powered 
cars, Both meet or exceed industry standards 
in helping prevent wear, keeping engines clean 
saving gasoline, and protecting against rust. 

But only Havoline comes without the high 
price. And that you can check oul wherever 
Havoline is sold. 



Havoune Supreme. 
High Quality PRoncnoN 
WfmouTlhE High Prke. 



61 4'^r L' ^ np.y-< 0 ' 




Rain, 

[I’s wood’s worst enemy. 

AJ) Stains start out protect- 
ing. But soon their ability to 
repd water wears thin. Even 
the leading oil base brands start 
letting water soak in, breaking 
down the natural beauty of your 
wood. 

Under window ledges, miU 
dew festers and spi^ads At 
foundation lines, pigment wash- 
off leaves ugly streaks. On sid- 
ing, watermarks and premature 
fading turn your dream home 
mio a blotchy nightmare. 

You need more than a stain. 

You need the protection of 
Cuprinol* Stain & Wood Pre- 
servative. Even after others fail, 
Cuprinol goes on protecting. 
Keeping water out. Beauty in. 

ftotect your home with 
Cuprinol Stain & Wbixl Preser- 
vative. Now available in an 
easy water cleanup formula. 




Olyitipic ' Cuprinol* 



Under meUmed dtimbility ie$ts, 
Cuprinof repelled teener 
canl(y longer than O^^picY beu 
water repellent stain. Detailed 
restdts available upon request. 




Cuprinol’ 

Stain 

Preservative 



When it’s wood against weather. 

Elnnill - i. nJ^^ ffi 

:si I trrwTWO HI 



O ]' 9 AS Emqna-BiCUbtil Indiotm. [dc. 





THE PM 
WORKBENCH 



Wheel-about workshop 




G^in adldiLionai slon 

age nnd wark spruce in 

vour lihop or grirage ISM 

with ihe Job Gcirt por- i 

labtc worktemer, Thus s 

compact. roHebout 

cart hus a 16 22-in. '''\ ' 

pflrtidcboard wofSctop 

arLtl features a swing- ^H|H 

down shelf fhot ex- H{V 

tendi^s ihe work surface ^R|R 

1 tV^ in. The shelf can 

be locked in the rais^ 

poskiion when not in 

u^e or to creaie a 2 - her j 

workljonch. A tvrndy 

bar clamp is built inio 

the top For securing 3S| 

workpieces. 

Additional feuliirtJS 
include an ertamel-fin- 
tshed steel cabinoT. thepart^clelKMrd 
swiveling casters, iwO 
adjn.^table, reversible shelves, peg- 
board storage and a hand-tuol stocage 
rack. The cart also is usehil to mndch 
makers and handicrah enthusiasts. 

The Job Cart workcenter is availciblc 



at hardware siores and homo centers 
for about £80. For a complete list of Job 
Cart dealers in yotir area, you situiukl 
write to Cosco Jnc., 2b2b State St.. 
CoiumbLiK. IN 47201.— J. 7. 



Ouick'Change adapter 

This Slip-on drill bit allows boring pilni 
hoto.s and driving screws quickly with- 
out changing bits or using two drills. 
The Chyt:k-Maie slips over any Vo-in.- 
dia. scre^vd river bit so its three prongs 




SFlp th# drill dJt HCHOiy over screwdriver 
bit to bwe the plfbt PblC, Tnen pulP off the 3- 
prohg accessory arid drive the screw. 

Fit snugly into [he spaces belwet^n the 
drill-chuck jaws. To uiie. imply boro a 
pi let [ hole, pull off the Chuck- IVlaEe to 
expose the screwdriver bit and drive 
the screw. Chuck -Mates cotPo in vari- 
ous sizes and styles ranging in price 
from SB to Si 2. Contact Chuck-Mate. 
4476 FoKjet. St. Lc»uis Terrebonne. 
Quebec^ Catiada JON 1 NO. 

— Hosano Capotoi^to 



Powerful new saw line 

Here's some good new^s for Ttie acilvu 
do-it’Yourselfer in the markei fora new 
portable circular saw . Ski I has just Iniro- 
duc.'od four now models to their line of 
Skitsaws. 

The new line includes a 6VH-iii.. 2-Jip 
saw fNo. 51 2S; $47) aild three 7V^-in 
saws: the 2Vft-hp Model 5150 ($57). 
2V^■hp Model 5250 (S€i4) and the top- 




llh€ 77^4n.r 27i-hp Model 53SO clrcufar 
pT 0 wijd« ^enly of cutting power for the 
hoivi€own«r^ Alt-balf-beaFing mo- 
tor ensure; anooth op«rdtidfi and long life. 




□f-Lho-tmo, 2Vj-hp Modul 5350 ($86). 
U3.€h saw tf>atunes convenient blade 
wrench storage, a safety iock-olf but- 
ton. ctilibrs.[ed scales and cutting 
guides and textured, sure-grtp handles. 
For more informa Lion, contact S kifc 
Corp. , 4&01 W. l^lerscm Ave.. Chicagti. 
JL 60fi4b.— J.T. 

A lot of hot air 

Calling Lhe l.elsrpr Ghibli hoc -air tool a 
heat gun is like calling the Space Shut- 
tle an airplane. This industrial-ducy tool 
Is designed to labritate. weld and re- 
pair ihennoplestics. Bul beyond weld- 
ing plastics, the tool has innumerable 
uses around the home and shop, such 
as removing paint and varnish, sulder- 




inq. stripping wallpaper, curing and 
sohening adhesives, thawing frozen 
pipes rind drying, shrinking and mdiinq 
various materials 

The elearonk:olly adjustable blower 
has a iemperfm.iro rangn [nom bd"" to 
1 n K. Hnd comes with a [standard S- 
mm-dia nozj^fe. it costs $297. For de- 
tails, cornaoi Brian White c;o.. 313 Hen' 
ry Station fUf. Ukiah. CA 95482. 

— Captfjro.vfo 



I If iWVe A n«w pnjdum vritM siMn&.ap«:idl 

fBmurei, ier us know about It. tVnlf*- PM Wfartc- 
I htAiA, Ptpul^ MacAitihss, 2^4 Weft 57tfi 

I N Y. 
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Qem 



lype 



RV 






an 









portabJe dFsh tnivds 
ibufifipiM riHHim and 
s«t IQ bring TV to 
most feFnote wnps^cs. 



Satellite TV Hits The Road 



New downsized dishes for 
motor homes let you tune 
in when you pitch camp, 

BY FRANK VI7>^RD 
Iflusir.’inon by Grpg Couch 

N oarJy msliirm Amfrrir.nn housR- 
hiylds ni>w (?riiov morFi 100 

chan np Is of TV onlorfammenl received 
ihrou^Ji larrrf’ ^riteMirn riish anti-'^nnas 
p];ki]|^ m their bafikv-lfds- The latesi 
devctnpment tn ibisexfiitmri tecTln[jlE>gY 
lets owners of mmor homes lake thesr 
favomo sateilito programs on vacation. 

With a dish antenna mounted on roof 
or bumpor, the TV set in your motor 
homo will always have a picture. No 
matLOt how many milos you put bo- 
twoen ?ini1 cMli^atinri's near- 

est iransmiiTer tower, you'll never drive 
beyond range of I ho nearly £0 birds that 
beam movies, sports, news anci miisir 
to the North American continenT 

Dish antennas designed far a station- 
ary installation have diameters as large 

46 




Topical rcMjf-mount amenna — ^thii one a 
TravelSat dlih — it deployed fot /eceptlori. 



as IS feet. The bigger the cUsb. the 
tiiora signal it can collect from more 
satellites. This is especially important if 
you live on the coasts, because satellite 
signals are strongest at the geographic 
center of the continental United States. 

By necessity^ the dishes made for 
motor homes span a manageable 4 !to 6 




Dlih. rotation ^nd elevation mechanisms 
pvt great welgshr on an RV's roof. Wind 
loading adWs stress, HorlipnTaJ arurnknum 
twi fabove) dfitrfbirte the burden. 

feel. This means you'll have to rough it 
a bit in the wilds, and scoop your signai 
from the relatively new generation of 
high-powered satollites. A handfUl of 
these 9-watt and 7>H^watt relays have 
gone aloft Ln recent years to supplement 
older 5- wall binds launched when 16- 
foot dishes were not uncommon. 

Even so, you won't lack for progrBm- 
ming diversity. For example, up to 24 
chaimels of entertainment are available 
from the Galaxy I satellite alone, one of 

fFIease turn to pagg SO} 
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OUR SCHOLARSHIP 
HELPS YOU BEGIH YOUR CAREER 
AS A LEADIHG EHGIHEER. 



An engineering degree wilJ take you far in today s 
high-tech Army. And with an Army ROTC scholarship, 
earning that degree can be both less expensive and more 
vt^luabTe 

The schobrshtp not only p^ys your entire tuirion, 
regardless of the amoun t, but also requiied fees, an amount 
for boolca and supplies, and up to $1,000 each i?chtjol year 
for living expenses 

It 5 an excellent i^holaiship And it gets you a lot 
more than an engineering degree. Along %^ith your regular 
courses. you1l take Army RC^C classes and learn abtiui 
motivating people, analyzing situaoons, malting confident, 
informed decisiorts, ^nd reaching defined goals. In shori. 



youll learn leadership and management skills that can t 
help but enhance your oppornjnitics in the furure. 

And youU put your skills to work right aw-^ay, 
because you re commissioned in the Army as a second 
lieutenant when you graduate. 

U you'd like an education in leadership and manage- 
ment to go along your engineering dewee, find our 

more about Army ROTC. Write; Army ROTC, Dept. FT, 
RO. Box 9000, Clifton. Nj 07015. 

ARMYROTC. 

BEAUTOUCANBL 







SATELLITE TV 

from page 49 / 

ihe new high- wattage tpircis. Selections 
include Home Box Officer Cinetnaj^r The 
Movie Channel, Showtime, Cable News 
Network, ESPN (aJl sports). Black En- 
tertainment Television. Spanish Inter- 
national Network. The Disney Channel 
and the Nashville Network — and more. 
Addltional high-pOwer birds are sched- 
uJed for launch over ihe next few years, 
so it's not likely that the mobile dish you 
buy today wll ever lack employment. 

Types of rigs 

There are two installation approach- 
es to satelJitB TV for motor homes. One 
is the bumper-mounted dish, which you 
set up on the ground and aim ("sight*' 
in satellite jargon) manually on the 
satellite of your choice. The second type 
of dish installation is permanently 
mounted on the motor home's roof, and 
sighted by remote control from within 
the van The difference between the 
two Is substantial, at least where cost 
and installation are concerned ■ 

The least expensive approach is typi- 
fied by the motor-home satellite TV 
package from Wilson Microwave Sys- 
tems of Henderson, Nevada. The key 
element in the Wilson piackage is a 50- 
pound dish, 5 foot in diameter . The dish 



can be set up majiually In a few min- 
utes, and is connetted to the satellite 
receiver inside the van. When not in 
use, the dish is transported on a bump- 
er mount in the rear. 

The price of the Wilson package—' 
dish, support brackets, receiver, and 




D»^dei remate'Control sighringr roof- 
mount dimes nave tne aefvaotage of height 
to help M wflf obiSWfe? such at trees 



additional electronics — is S145Q. A 
similar package from Aimsat, located in 
Joplin. Missouri, comes with a 4*/2-foot- 
dLameter dish and costs St 100. Aimsat, 
though, is probably botter known for its 
roof-mount models. 

A few days spent deploying and 
sighting a bumper-moum dish by hand 



wiU let you appreciate the benefits of a 
rooftop mstaUation. The dish is always 
in place, and a remote-control device 
called an actuator enables you to sight 
the dish by pushbutton while monitor- 
ing the resuHs on your lelevision 
screen. The cost of such convenienDe is 
high. Rooftop installations cost about 
$3000 v/ith all the electronics included. 

Though Wilson and Aimsat supply 
complete satellite TV packages, oompa- 
Qies such as TravelSai of Vancouver, 
Wash., supply only the dish assembly. 
Hiis permits you to shop around for the 
feedhom, amplifier, actuator and re- 
ceiver of your choice Just bo sure the 
gear you choose is compatible. For 
example, only Chapparal-brand feed- 
hums can be used with the Travelsat 
dash. (The Aimsat, TravelSat and Wil- 
son brands are mentioned here because 
as of this writing, Uiey aare the only 
mobile-dish suppliers who have nation- 
wide dealer networks. It's possible that 
an independent dealer In your area sells 
and installs motor-home packages com- 
prised of components he has selected 
from a variety of dish and electronics 
manufacturers. ) 

Installarion 

Lightwelghi, bumper-mounted man- 
ual systems are tailor-made for the eto- 
it-yourself installer. Assembly's nu 





IntroducHig Gillette Atra Plus. 

An incied ible advance in Gillette shaving smoothness 

Take a dose Icxjk at new Atra Plus. See how rfs deagned toay^a 
you a new feeling of smoothnesa 
The Lubra-smcroth’'' strip 

i hrQSanB Buiit right into ti^cartiidge, this lubrtconts 

f on every stroke For a shaveJ^te*fel^iP3*^nft^^y 

'■} you've come to expect. With 

' ■ Nodes orxJ a pivoting head. Ijook for r« 

Pluscartridgesthatfitail Atra - razors or new Atra Pius 
*' srnoothness 

^ Gillette 

' i Gilette. The Essence of Shaving. 




tougher than putting a ski or bike rack 
on youi' car. Roof in^taJlatians are an- 
other matter — but you tan trim about 
5500 off the cost of a rooftop system by 
toing the instaUatien yourself- 

Mounting a dish oo the roof of a 
motor home isn't a one-man job. A 6^ 
foot dish system using Aimsat gear 
weighs 250 pounds. TravelSat's weighs 
115 pounds. Materials account for the 
difference: Almsai^s dish is constructed 
of nberglass while TravelSat's is made 
of aluminum mesh. 

installing a rooftop satellite system is 
an all-day Job. Figure at least two hours 
for di^ assembly atone if ft's a mash 
antenna you must construct from 
grapefruit-like sections. Another three 
hours will be spent in securing the dish 
and the motor assembly to the roof. 

Although manufacturers supply the 
basic hardware you^tt need to attach the 
dish and rotating mechanism to your 
motor home's roof, some suggest instal- 
lation procedures that go a bti further. 
The best (read "‘safest") insiaJIaucns 
call for a pair of aluminum bars, bolted 
to the roof as mounting channels for 
your dish. The bars help distribute the 
weight and stress more evenly than 
would be the case if you bolted the dish 
assembly directly te the roof. 

Thls is very sound advice, whm you 
consider that a dish assembly can 



weigh as much as 250 pounds, and will 
be transported at highway speeds. In 
f^r some dish and motor home manu- 
facturers say this type of reinfoicomeni 
is a must for motor homes built before 
IBS2, and for certain pull trailers. The 
aluminum mounting channels aren't 
supplied with the dish package, but you 




can buy them from satellite dish and 
recreational vehicle dealers. By the 
way* never attempt to drive your motor 
home with the dish in anything but the 
storage position. Even a mesh antenna 
reacts to wind loading like a solid object 
at speeds over 30 m^. For this reason, 
all roof-mount dishes collapse flat to the 
motor home roof 



Tuning-in the heavens 

Once your satellite dish is on-iine and 
in the field, scooping the signals from 
difterent satellites can make you 
like a starship navigator. For the raving 
vacationer who Is potentially In differ 
ent territory every evening, an old- 
f^hioned compass broken down into 1*^ 
increments is a necessary item. 

Actual sighting procedures vary ac- 
cording to the type of equipment yQu've 
installed, but the drill required of roof- 
mount Aimsat users is typicaJ. 

Tn lot:ate a specific satellite you must 
hist take the compass heading of the 
motorhqme dish, and add 160^, Mext, 
add the magnetic deviation for your 
Location, as described in the manufac- 
turer's viewing guide, (If the total is 
more than 360^* suhtraol SSO"^,) This is 
the number you'll punch into the actua- 
tor keyboard-— the actuator and dish 
motor do the rost. If your dish is of the 
bumper-maunt, manually sighted type, 
you'll get some exercise that you might 
find welcome after a long drive. 

If you're willing to live with the 
smaller but ample selecitian of program- 
ming from the higher-powered sateh 
lltes, there are plenty of accessories 
available to bring the picture to your 
living room television. With a bit of 
planning, you can turn a one-tUsh TV 
supper into a movable feast. 




HOME & SHOP 




The perfect'fft door ^tem 







Pii-airt? Induslrins jusl inlnuduced ihij 
firsi Fully adjusti3ble door-frajnt? sysL&rn 
Thai will milke door irlstalldUOils <\uick 
ana easy. 

The do-it-yourself system ff?aiuri£?s 
unique screw- in fasieners called Jamb- 
Jacks that are used instead of nails to 
aTT.irh the donr frame to The 
rquqh of.>enuui pf>sittprv- 
inq The frann' in the opening, 
msen a .i.-imts-.,iaf.k in o1 
the trume's six prebtired 
toles. TIuni. sci7:w ihe .fririih- 
Jacks iiilD thu Irirnmei studs 
u\iuv 4 a ratrhtM wrench [jr an 
nlecnit drill K‘‘nw, simply cd- 
|uvt pat.ti lusientfr as nrri:rs- 
Stfir\'. to square up the frame. 
Jamb'jL-n-ks are designed [dr 
use on new construction and 
for iT-modetincf old ouhj 1- 
squarp doorways 



The adjysi^blp door system is avail- 
able on [^ease's Ever Strati cnlry dncir 
linij and Concept hingt?d patio doers. 
For further information, you should 
write 1.0 Pease industries. 7100 Dixie 
Highway. Fairfield. OH 45014. or call 
toll-free ] ^S00-543-U80 










Double-duty saw 

This new space-saving, folding hand 
saw has wo blades — one for cuiiing 
wood., the other for metal. A positive, 
steel locking mechanism hol< 
blades securely during culling 
dons. Boih blades fold back into the 
AES plastic handle when not in use. 
.rialcinq the tuci] only 6 in. long. 

The folding saw (No. 0331) is avail- 
able at hardware stores and 
home centers for abom 



£1S. Heplacement blades are available, 
too. For more information, contact Fis- 
kare Manufacturing Corp . Hand Tools 
Div., 7S11 W. Stewan Ave.^ Wausau. 
Wl 54401 

Shop Insurance 

This maximum -protection face mask 
($75) may be the most important piece 
of equipment in your shop. It combines 
a fuJI'facG shield with a dual - cartridge 
respirator. 

The shield offers eye proieaion from 
flying wood and metal chipa and initai- 








Unlque Jiiimb-./4ck fsst^nm (iibwe, left) are used to attach the door frame to the rough 
DfMnlng. Screw the fsteners to the ftudi with a ratchet wrerKh fabove, right). 



The patio bench and picnic table 
(each about $30) shown are only two of 
the 12 furniture kits available. Other kh 
pieces include ^ porch swing, serving 
can. end table, paiio glider and a vari- 
ety of benches and chairs 

For infoTTnalion about outdoor furni- 
ture kits available, coniaa Cardinal 
Home Products. 5 IBS Richmond Rd,, 
Gedford Heights. OH 44146. 



Kits fcirrure tx»lt-together tteef frame. 



ing dust particli^. The respirator pn>- 
tects against dangerous tumes va- 
pors produced by paint sprayers, 
cleaning solvents and wood-fin is hlng 
products. The disposable cartridges 
can be changed to offer maximum 
protect k)n for specific atmospheres. 
Coniacc HSC Corp-. 1'07 E. Alexander 
St.. Buchanan. MJ 491D7 m 



Outdoor furniture kits 

Candinars ready -to-assemblc hard- 
ware kit.s provide an easy, affordable 
way to build outdoor furniture. Each kit 
consists of a heavy-gauge tubular steel 
frame and weather-resistant fasteners. 
Framo parts have □ durable baked -on 
enamel finish to resist cornDsion. Wood 
parts are purchased separately. 
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WORKSHOP 

MINICOURSE 

! Using common wood glues 

I Moctem for homo workshop use haw excellem 

bonding qu^ilihes and arc capable of makviq }oinis sirotiger 
ifian ihe wood itsoll. llul for gcxid results, you musl seleci 
the right gJue for iho job and use it properly. 

Comnwi ready-io-Ubrt^ gluons lhas como in plastic squeozo 
bcttlfHs include polyvinyl resin (while)* aSiphaiit resin (yel- 
low) and hidp glues. White glue is suitable fur use on mosT 
pomLfcS mnaterials including wood, paper, doth and cork 
Yellow glue is specifically (drmulatcd for joining wood. Thu 
laiier penei rales deeper mto the nhers. resulting in a 
I stranger bond, and it will not gum up from hnai caused by 
sanding or sawiitg. Itoih ty|>es sm In 10 to 15 minutes. 

For large or complex essembUes. however a quick- 
setting glue could prove disastrous — it could dry on some 
pans before they are clamped together. For these situa- 
tions. hide glue ts the answer. It .sols much sltjwer and it has 
good gap-Hiling pruperlies. which makes it a g™d choice 
for joints that are less than perfectly maced or where a 
loose- retting joint is necessary to fadiilaie assembly. 

Plastic rMin is a powdered glue that is mixed w^iih water 
for use. It's very strong and highly water resistant. But 
when waterproof glup. is required, resorcinol resin glue is 
the proper choice, it comes in two pans, a powdered 
catalyst and 3 tigukJ resin, it's stmng and it's an exceUent 
gap filler . — Rosario Capoiasfo 





Cofnrr>on workslKaip glues tnclude deft to right | plastic reslnp 
rewrinol,. Nde, alipbstk r«tn and polyvinyl min 




Use hide glue on Jarge because of 

tong set time- Squeeze out glue i then spread 
evenJy with brush or wood scrap. 



Because end grain absorbs ^ue like a 
sponge, app^ two coats. Let the first sink In 
and apply the secund be^:lre first s»m. 




IVever allow clairip to touch work surface 
because a chemical reaction between glue 
and metal will cause a dark stadn In wood. 



Excessivegluesqueew-oiit like this general- 
ly Indicates too much clamp pressure, result- 
ing In a weak, glue-starved Joint. 



To remove glue iqtieeze^ut from joint 
allow glue to set until surface Is dry but itlll 
pJiabPer then shave crff with sharp chisel. 



yse flexible ptotic a^lcatnr to spread gkie 
evenly over large areas. AppIlCatort are 
standard auto supply Items for body work. 
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When the BigQ flows, America goes 




fwnF 



This pick-up runs, tir Fisher & 
Son doesn't. Dad says depend 
on number one. So we only use 
Quaker Stale. Ite unique formub 
starts with Pennsylvania Grade 
Crude. Dad says always buy quality 



The Bijg Q's stable viscosity keeps 
the oil ftowinfj and protecting. 



Dad savs there^s nt3 substitute for 
quality .t)ad's a great partner. 

And so is Quaker State. 



C^uaker State. 

The BigQ stands for quality. 
Always has. Always will. 




CDs GO CRUISIN' 



The /atest miniaturized Compact Disc 
players can go just about anywhere. 
Even for a blast down the freeway. 



ant a Compacl Disc player that wiJl give yau 
digital sound at home or on the road? For about 
$3D in pans, you can adapt Sony's D-5 or the 
Technics SL-XP7 to your ear st&r&a system. 

Each player is a model of ponability, measuring about 5 
in. square and less than 1 in. high^ SeJiing bolow S300, 
half the price of car CD playereH they're also a fru.gal way of 
getting a CD player into your car's sound system. 

VersatiLLty is built into these tmy laser audio players- Both 
mn on household iviring to play through hom^ hi-fi 
systAms. Optional carrying cases with batteries provide for 
headphone listening on the go. 

It'fr the h^dphone jack and battery connetition that let 
you adapt the D-5 and SL-XP7 for highway hi-fi. Nf either 
player was specifically designed for permanent installation 
in automobiles. They Eack the thermal protection circuits 
and hea^^duty shock absorbers of specialized in-dash CD 



models twice their price. Bui for lemporary, removable 
hookups,. Sony and Technics offer optional adapters that let 
you power the portable CDs from your car's cigaret Lghter. 
The procedure is similar to the way yesteryear's underdash 
S-track and cassette players were Installed. 



How you connect a portable CD player to your car's sound 
system will depend on the type of gear already Installed- If 
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What is it? 



(Here is a Little Clue.} 



It counts & sorts 200 Mixed 
Coins in 60 seconds Fiat • 




Important Notice 

In pwnollon# 11^* fM* 

ham rotmidi lh« tupply d«a NOT lut tong, 

Ewn tlKHightM Kav* ofitaf«d on* fnllllon 
Qtntrftffy our cutlofim will ontefT 
two, throi, llvv «v«n 1Q MOttf al a llm*. 
Sour* auooMt If you art nruldoHnfi onSar- 
Ing "Th* Coin Sotttr" lor HoUiUor 

glila, b4rtttdaya. of Chrtalmoa Ihot you 
^aca your oniar now, Wa will guarmrvlaa 
yOurOrOor, Or Oi^ara, will b# flllad. uo ^ 
unlla |»r addraaipfor Vha rwKl 30diyi only, 
Aftar that II la on a Ural r^Orlia ttri-l aarv* 
hula. ^"lajH piaca your ordar today to 
avoid lha niah. 

All ooln aorlwra ara Individually Ooaod to 
maka Itaaay for ahlpiimn fo yourMandtor 
ratat^vta aroo liiaa out of atai*- 



Tom In all rout loQM chanQfl at 
the t»p04lh* uin^l. 



At 10a panniaa, rvlckel»i dJrrm, 
qk^artara and half dgliarv iiart to 

IlDW dawn lh« 3h04l thty lArfll 

amazl-nqly Eake dllfawt toulea. 



Tlw cotn aoftar llien nmpcndi 
wfth tQQ% accuracy and each 
lAd #v4iy coin la pul InlO fti 
pmper lube. 



Over TWO 
Feet Long 



Check these fentasKc feaiures, 

a Counls A Sorts Thousancls of Quickly, 
a PaTinies, nickels, <]lrn«s, Quarters. 

half-dollars and even Susan p. Anltiony Dollars, 
a Cotn rqll^r al itva bottom speads coin wrapping 
a Attjuslable si and mekes couni i no ea^y and &njoyabl#. 
a Made out of rugged hig^h Impact oiesNc nbke your 
tetephone.f Measures Long X 6 Vi" Wide 
a Comes with £ Year Warranty 

To Order By Phone Call Toll-Free 
1 - 600 - 528-6050 Ext. 216 

24 Huurs A Day. 7 Days A Week, '^Wa'ra Open Sundays '" 




Dq you know ilow niMOh looaa cbanga you hava laymg; 
sfound I he bouse righi now? li may be in ol d coffee ca bs, 
jally jars, in ihu back ot your badroom cheater drawer^, dr 
who know? where. Well I'll tell you, I didn't tcriow and I 
was compleieiy amazed lo bnd I ha t I bard over sfso 
dollars Fust iaymg around ibat I was too lazy to counl. 

Bui now I ilte is a lot aasiar with '^Tbe Coin Sorter-" 
Instead of spending my entire Sur^day aMernoon cOynlirvg 
and $Ortins change. I do ii all id miegtes |U 3 t after I come 
home from work al night 
Here's How h Works 

To use the coin SOtlef, you Sirmp^y place a bendful 0l 
mixed coins at iba lop of the unll. A^ the perintes, nickels, 
dimes, quarters and half doiiars stari lo flow down the 
sbooi ibey will amazingly take difterer>t routes. The coin 
sorter ihen respond$ with accuracy pnd each end 

every goin Is pul inio its proper lube It even goes so lar as 
to separate your Susan B Aril bony Collars from your 26* 
Ouarlers. 

The Coin Sofier is s revpluiionary way o1 savmg you 
hours of time separating, counting and wrapping coins lo 
take IQ 1 he bank. 

Wa Were Impressed 

Quile frankly, we were so impressed wllh I he coin 
SOrlar that we gave the mangfacturer ar> order lOr one 
mi I lion gnits. Wa lolt with majof purchasing power we 
coLilcf pass along the savings loyciu. The manufacturers 
suggested retail price of ^.95 was loo bigb. so wa 
decided lo olfer it to you for S9 while ibey last. 

Suggested Retail Price 

$34.95 

Our New Low Price 



piui i^00 
Mlripplng inU 
hprtdllng fur 
«9£|| 

SprLrr y«| 



Heavy-Duty Rugged Construction 

Each Ccwn Softer cB-moa s Fiyg year warraniy plus a full 
money-back guarantee including shipping charge. 

N E P Ii>c i«6 




Order 

j hew Start produde 
1 1 QG G lann Drive 
Depl. H-S, P.O. 60 X 139 
Sterling, Virginia 221 7d 

Okay I like yoijr price. Please send me 

Coin Sorters at each plua $3 shipping only wMh the 
I understanding I hat il lam not salished. for any reason, 
I you will rdund every cent of my mnney to ma including 
I lha shipping charge. 



. Amount Er^ClOSed^ 



W»dt In Amvflcf 



I Coin SOflers Ordered: . 

I Add 5J for tripping antf /(jt £^-f> f^n Mfripr trpu are 

I rryPH’v'rn.E- 








C Ds GO cnuisiN^ 
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player hooked up to a separate 
outboard ampliflerr you're in luck. If 
not^ now's the time to add one—youll 
want extra power for a CD. 

Mormally, your radio/basseite player 
(head unit) is connected directly to the 
ampHfter. But when you add a CD 
player, your amp has lo know which of 
the two music sources to amplify. 

This is accomplished by routing the 
output from the CD player and the head 
unit to a selector switch or 4-pole dou- 
ble-throw relay. The relay^ in turn. Is 



ivined directly to the amp. A toggle 
switch for the relay, easily installed an 
the dashbcwd. lets you choose either 
CD or head unit for playback through 
the amp and speakers. The relay and 
Toggle switch are inexpensive parts 
available f^m Radio Shack and other 
electronics stores. 

Connecting your head unit to the 
relay is easy enough: Simply disconnect 
the head unit's wires from the amp and 
connect them to the relay. A compli- 
meniary set of cables rurmiiug from the 
relay mamas tha head unit to the amp. 

The relay will provide for another set 
of cables to route the sound from CD 



player to the amp, Bui to connect the 
CD player to the relay, you'lJ need two 
accessories. 

Th& first is a stereo cable with RCA 
plugs. One end connetus to the relay 
permanentlyp the other is left hanging 
under the dash so you can plug the CD 
player in and out. 

ThQ secjond accessory is a stereo 
signal splioer, someiimes called a Y- 
adapter. One end has a stereo mini-plug 
that attaches to the headphone jack on 
the CD. 17^0 other end has RCA-type 
connectors. These mate with the under- 
dash cahio that runs to the relay. 

The Y-adapier^ that come with the 
Sony and Technics players have male 
RCA plugs fbr connection to home hi-fi 
systems. So Lf the relay cable is rnalo 
also, you'll need a dpuble^ondod fbmale 
adapter to make the match. For conve- 
nience's sake, leave the mini-ta-male 
splitter at home and get a m.lni’XO- 
female for the car. This way you'll 
eliminate excess connections, and you 
can leave the cables behind when you 
remove the CD player from the car. 

Other connections 

If your ampli^er has separate input 
for extra sound purees, you won't need 
the relay and switch lo connect CD and 
head unit to the amp, [n this case, 
simply use the CD player's V-splitCer 
(and extension cables, if needed) to 
patch into the amp directly- But be 
careful ■ Never run the CD and head unit 
at the same time. 

Also, make sure you take the output 
from the CD player'^ hoadphone jack 
when connecting lo an amplifier. This 
enables you to use the CD's voliime 
control to adjust sound leveU- Mini-CD 
players also have line-level output 
jacks, for connection to a home hi-fl 
system. You can use the line-level out- 
puts in a car system — and dispense 
with the relay/swiicher setup — only if 
you have a radio/cassette head unit with 
auxiliary input jacks for external source 
unils- 

Besides volume, this type of head 
unit lets you control the CD player's 
tone, left -right balance and, in the case 
of 4-speaker installationf, front-rear 
balance. (When connecting a CD player 
direaly to an amp!ifl.er you sacrifice 
tctfie and balance control.) At this writ- 
ing,. Concord's HPL-&20 offers input 
jacks. Other manufacturers, notably 
Jensen, Nakamichi and Soundstream, 
plan to offer similar head units that 
make it easy to patch in a CD player. 

Where and how you place the mini- 
CD player in yoiir car depends on your 
ingenuity. Ideally, you vvant to situate 
the player to minLrriixe mcrvenient, 
shock and vibration. A homespun bed 
made from foam rubber and cut to fit 
the constote or iransmission hump 
should do the crick nicely, M 
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nstrably more 
sole power 
er road control 




For pickups, vans, 
light trucks 



facts: 



Monroe 



Gsbuiel 



Gas-a-just 
ffver over 

Gabiigl 



Gas pressure' 



20Ops4' I'DOpai' 200 psr 100% 

tifeater pressure means gu/cker response. 

^0 0 rniFi 9 mm J4 9 mm -14 - 14 

Larger more damping power. 

yeSi m m Gjs-a-iu*l 

e^iminatBs aeraiien 

Monoiube consfruceon #iim/nar#s aerenen for 
better p*rformence- 

pils these other (^as-g-jusl lealures: 0-ntvg fusion seal, chromed piston rod anC 
patented d^vlde^ pralofl mean !»11er perinrmance. SintEred nan piston means greater 
sirengih Sesmtess e^-rrftg and cyiin<sef m^an ^sreat^r durapnity 

‘Sourtn Ccrf1n|x!nrvB AdY>'tnilrt^ 



Bore diameter' 



Monolude 

EDnslructiun 



No woi 
monoti 



for passenger 




erica’s best-selling 
shock is 

Cas-a-jusc from IRITIS 

901 Oak Creek Dfive, Lombard, IL @014^ 

Piiothsers tn pas shock lechnokigy. 
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EXIAND YOUR CARBR HORIZONS... 




START WITH CIE. 

Microprocessoi TechnoSogy, Satelliie Communicalions. 
Robotics Wherever you want to go in eteclronics 
... start first with CtE 

Why CJE? Because we're the leader in teaching 
electronics through independent study, Consider this. 
We teach over 25,000 students from all over the 
United States and in over 70 foreign countries. And 
we've been doing it for over 50 years, helping 
thousands of men and women get slarled in 
electronics careers. 

We offer flexible training to meet your needs. 

You can slarl at the beginner level or, if you already 
know something about electronics, you may want to 
start at a higher level. But wherever you Slant, you 
can go as far as you like. You can even earn your 
Associate in Applied Science Degree in Beclronics, 
Let us get you started today. Just call toll-free 
1-800-321-2155 (in Ohio, 1 -SOO-ae^SlOS) or mail in 



the handy repJy coupon or card below to; 
Cleveland Institute of Beclronics, 

1776 East I7th Street, Cleveland, Ohio 44T14 



Cleveland Insthule oF Electronics 

■ BtK 1 776 East 1 7lh St. , Cleveland . Ohio 44 1 1 4 

O Please send your tree independent study catalog. 

For your oonvenrence, ClE will try lo have a repressniative 
contact you — there is no obligation. 





Apf 




Stase Zip 


Ai-X^ 


Arpia- IlloderPtiofip Wn 


Check box lor G.I. Bill bulleim on Educatkinal Beneills 
□ Veteran □ Active Duty pm- is 



MAIL TODAY! 



SUSPENSION 

A CENTUHY OFPROGRESS 



The battle to control wheel hop and shimmy led to 
shock absorbers, then to computerized suspensions. 



BY MORT SCHULTZ; Illustrations by Pat Rifggero 



A reiwwned EntJsh who 

bod been knlghled by Queen 
Victoiia, was cmivinced of a direct rela- 
tionship between sound health and 
drivling a car. Or. WilHam Thomson's 
observations were made in a 1901 
edition of the Jmrmai of Medicine: 

have found my drives to impiove 
my generaJ health^'' Sir Thomas stated. 
'Thejeitlng which occurs when a motor 
car is driven at fkLr speed conduces to 
healthy agitatiDD that acts on the liver. 
This aids the peristaltic nunroments of 
the bowels and promotes the perform 
mance of their factions/' 
Manufacturers Of cars either didnT 



read Sir Thomas's report or didn't care 
for his viewSn because soon afterward 
they began using shock absorbers to 
suppress vehicular jotting. 

Since early motor caiti wore limited to 
much the same speed as carriages, leaf 
springs for them could be made of the 
right proportioii to provide relatively 
jah-foea rides. As roads were improved 
and speeds shot up, a 1909 edition of 
Automobi/a Engmeming noted; 

"'When springs are made sufGdentiy 
stiff to carry the load proporiy over the 
small inequalities of ordinary roads, 
they are too sUJT to respeud readily to 

{PSeasB mni to pags 66} 




CiABRIEL 5MUBBER 



Atxvnfm to iuippres spring osdliacion bndude auxlllaiy springs 
and 3TH^?beri^ frtetlfirc pneumatic and hytfrauHc damperi- 
Gat dwdu ttsaitint pneumatic and t^raulk dairnping 



SAGER EQUALIZING SPRING 





CYLJNDfJf 



PCTQM 

*QD 



ADJUniWG U 
BUTTON ^ 

COWER - 
MOUNT 



KONIGASi 
SHOCK 



UPPER 

MOUNT 



NITROGElSf 

CHAMBER 

CWlDeR- 

ptsroN 



FRAME 



LEAF 






HARTFORD 

FRICTION 

DAMPER 



S£AL1 



PtSTC*/ AND 
VALH/fS 



ilwiki (lie p*erv frOrafy ct ine M«or yehde Marufaouren 
rtssTi. iMWiA? iH he^ m m senes snsfe 






^ucadd r>ewEr#^NEGESTOfiEJi ft 
LUfrRfCAJsrttDVOUi oil 

As it circulates inside your engine, 
these tiny. softCSL porNdes seek oyl 
the scratches caused dy friction ond 
wear. The millions of microscopic 
metol porlicles work to fill, pack and 
seat the domagod metal su rtoces, f e- 
sioring them to near-original cond ition . 

SATISFACTION GUARANTEEa ORWUH 
MONEY BACK. 1W3i RESTORE. 1^. 



nr>Aral iro^m^rkta Ihousarxii d 
5ciqlgh5S inside VOtJr CG^i 

New ENGINE RESTORE LUBRICANT 
Ison exclusive, secretformuiottiot 
wos developed by a melollijrgtsL He 
Oiscovefed o way to meld copper, 
silver ond leod inlo tiny ''sott-meiar' 
policies colled *CSL. TTiefe ore mik 
Non s o( these microscopic pa rticles 
m every con of New ENGINE 
RESTORER & LUBRICANI These parti- 
cles ore blended in o qualtTy lubri- 
canUbot Is compatible with oil molor 
dll products 



TT MKA^U TD 



MEI|ER 



A S moving m&td ports ruP together, 
tiny sharp metol frogments break 
k off and circulote inside your car's 
engine. These fragments cut thou- 
sands of scratches fn metal surfaces 
that "leak power" and rob your engine 
of compression and go$ mileage. 



New ENGINE RESTORER & LUBRICANT 
octuoiiy rebuilds metd surfoces, 
which seals power robbing leoks. this 
restores compression ar^d gives you 
better gas miteage. Other tiny CSL 
paf tides, which have not been 
smoolhed into sc Torches, work with 
your engine oil to lubricde like rnil- 
lions Of tiny ball bearings even under 
extreme tern perotures ond ptessures 



odditive product contoins Ihe secret 
formula of tiny CSL porlicles. New 
ENGINE RESTORER AN! Ls the only 

pioduct intheworidlhat works this way. 



CSl poft^lea iTHa^rkiried Ifiouicarkda of 
ii™a, jhowTigwKroTci^esoreiliM ondsoQied 

New ENGINE RESTORER Sl LUBRICANT 
will increase engine performance to 
a poi nt where you c on octuaity feel 
the difference as you drive. Engines 
which have been disassembled 
before o nd ofte r u se. show how 
scf otched metot surfoces have been 
filled and sealed. 

New ENGINE RESTORERS LUBRCANT 
is totally unique. No ordinary oil- 



MehU Surtaces are wstofecl to fi^r 
original ecr>dnton 

New ENGINE RESTORER & LUBRICANT 
represents a breaklh rough In "odd to 
oil” technology Ihaf will improve Ihe 
wov drivers care lor their car's 
engines, it works effeotivelv wherever 
friction ond wear cut scrcftche$ in 
metal surfaces, such os cylinder 
walls, cronkshofi ond beorlngs. 

New ENGINE RESTORER ft LUBRICANT 
is available in a formula for 4 , 6 and 8 
cylinder cars. 

AVAILABLE AT: 



KriMG 

SOOPERS 

' Sir jillit s 



IHKQtlht itOACi AND itOltE 

]-4a&4m-S54l {Hldiiaai] DMlpli 

IT REALLY WORKSI 

If you hove any questions after 
reading this ad call us toll free at 
1.600-222^2858 
RCSTORE, INC. 

“■CSl i*ltie RtSrOR^.J^#C. FrodefTiofltlQrlheiiTiBcnfr 
sccpic wiT'fTk«#ol"poniciMintriis0fodix:E. wn 
contain copptf. silver 6Md aerrrbuterf bv 

ISSTOPE. INC.. H Ijorudenctate. ftaftaQ 33»6 



PROBLEM: Friction and weor cut thousands of scrotches in the metal surfoces inside every car's engine 
Scrotches leak power and rob you of compression and gas mileoge 

New Engine Restorer & Lubricant 
restores power and gas mileage 

When added to oil, this amazing new product octuotly fills scmtches 

to seal power-robbing leoks with millions of microscopic, **sott-fnetar' particles 






Compared to all the changes in cars since their invention, 
the spark plugs that help power those cars really haven’t 
changed much at all. 

That is, until now. 

Introducing Bosch Platinum Spark Plugs. They’re 
not just new plugs. They’re the uMmaie plugs. 

They’ll outf>erfoiTn conventional copper- 
core plugs by far. At 0 mph or flat-out, in high 
temperatures or cold. 

That’s because the combination of platinum 
and our new extended insulator design results in 

a lower ignition voltage re 




Tkt purr piatmum cenUr 

eUctrodi plus our fi«i' ^xiendsd iRiuJbJor 
ihf floscA Pktinum fdu^ a 
Homr ncflf Wnjff ihan any copper plug. 
Afwf the efffctkfe gap heixLeen its eUctrod* 



and tip remains tfiriualfy tinchongrd 

'Ac 



mr Uft cf the pf^ig. 



quirement and wider heat 
range than the copper or 
nickel that’s founa in 



C JLnlr C?rpn#-«l if^.S»1f¥ C-nitvp 



UllT(5pHiiT 








conventional spark plugs. 

So at higher temperatures, 
where many plugs foul, 
the Bosch Platinum 
Spark Plugs merely bum 
themselves clean. 

At cold temperatures, where many 
miss, the new Bosch Platinum Spark Plugs deliver 
power. Even with a weak battery. 

You enjoy better starting and miss-free acceleration. Plus a 
maintenance-free plug. And, because our new design affords the 
spark better access to the fuel/air mixture, you save more fuel too. 

Pick up a set today. T^ere hasn't been Ultimate Spark Rug. 
a breakthrough like this in 125 years, but ^ . 



plugs might 
full power, E 



years, 

you can feel the difference in seconds. 



BOSCH 



SUSPEMIIOW iTGwjfJMtM from ggJ 




Cttrcvni hy^impfmsmaik: ftnrti fjbove) 
eAffinMd ipflngL The push rocf 4 b<d dl- 
TMfycnatsptnaion Mm. Fluid pumped Into 
or out or itmt ocluits drie Mght SJlnple 
b^n^JT diode frl^) b lAd on nwi cn 

the larger humps. The result is a shock, 
arlotiuce^ to the passengers. Whan the 
Bpringa are made lighter aad more 
flexihle in order to minimize the larger 
ahcMdcs, the smaUer one^ have too large 
an influence, thus keeping the [w] 
bod^ and its passengers In motion aU 
the time. Those two contradictory con- 
ditions have seated the teld for the 
ahock absoiher." 

The first shock 

The first recorded use of a cmn^o 
shock BhsoTher is the invention by 
A. Gimmig In 1&37. He attad^ nib her 
blocks to the top of each leaf spring. 
When the suspension was compressed 
fiufndemly, the rubber bumpers hk 
boks that were attached to the fraim. 
Hubher bump stops are still used in 
many modem suspensions^ but their 
effect on ride comrol is miriimal. 

The first true shock absorbers wera 
fitted to a racing bkycle in 189B tay a 
Frenchman named TTuffeuJt. 

ThB front fork was suspended on 
springs^ and incorpQrBted a friction de- 
vice that kept the bike Eroin oscillating 
constantly^ In 1 an American auU> 
mobUe enthusiast named Edward V. 
Hartfiird saw ocie of Truffault'a bikes 
vvfn a marathon race at Versailles. Hait- 
ftwd immediately recognized the auto^ 




motive potentml of the fiiction device. 

Hartford and Truf^ult got togethef 
and by the next year Hartford had 
outfitted an OLdsmcbile with a variatiDn 
of Trufiauh's device. This first autmne^ 
hiio shock absorber consistod of a pair 
of iBVBTs that were hinged logether^ 
with a pad of rubber placed at the pivot 
point. One of the lever arms was at- 
tached to the framep while the other 
was bolted to the leaf spring^ 

A hah placed at the hinge point could 
be tightened or loosened to increase or 
decrease the fiictian, providing a stiffer 
or eofter ride- The TmJ&uh-Hartfbrd 
uni^ WBS^ therefore, oot only the first 
automotive shock absorber, but the first 
af^ustable shock. 

Hardbrd brought the car to America, 
where he opened his own plant, th# 
t^rtford Suspension Co., in Jersey City, 
New Jersey. His first big contract came 
fitifn Aianson P. Brushy who installed 
shock ebeorbers along with froni coil 
springs on the 1906 Brush Runabout 
<see last momh's SUspMfijon, page SB). 
The ride given by iha car was caUed 
"'magnificent^' in a ertrique writtan by 
Hugh Dobiar fbr Cycle and Automahila 
lhade Journal. 

From then an shock ahsorhor designs 
came and fiirioua. Among them: 

■ Gabriel Sriubbers—lhis consisted of 



& bousing that contained a belt wound 
Into a coil^ It was kept under tension by 
a spring. The housing was fastened to 
the frame and the outer end of the belt 
W3S attached to the axle to limit the 
degree of rebound from a jolt. 

The Gabriel Co. started operation to 
19QS making accessory auto homs. The 
launder, Claude H. Foster, named his 
firm after the homHjoting angei GabrieL 
When the pushhutimi horn came akmg 
tn 1914^ it killed the Gabrial and oU 
other body-mounied horns. Foster 
looked for a product to keep his compa' 
iry to business and came across the 
Snubber- 

■ Equelisng Springs — These were 
aindlUry coU sprizigs used to addition to 
the' leaf spring. Sinca each spring had a 
ddfi^ermit harmonic frecpiency, they 
tended to cancel out one another's wU- 
larions. But they also added to ride 
harshness and soon fell out of favor. 

» Air sprkigi — Air springs conibine 
spring and shock absorbing action in 
one unit and were often used without 
metal springs. The first one was deveF 
oped by Cowey Motor Works of Great 
Briiato in 1909. It was a cyMndar that 
could bo filled with air from a bicycle 
pump through a valve in the upper part 
of the houstog. The lower half of the 
cylinder (tontained a diaphragm made 
of nibbar and cord whl^, because it 
was surmunded by air, acted like a 
pneumatic tine, ha mein pr^lom was 
that it often lost air. 

The newest air spring, developed by 
Goodyear, is found on some late^model 
Lincolns. Like the ones that have pre- 
ceded them, those ride-on-air units ara 
more Costly than conventional springs 
and hydimilic shock ateoiiiers, 

■ MydnoLilic shock abeorbers^ — M. 
HoudaiUe of France gets credit fbr de- 
signing the first workable hydraulic 
shock absorber In 190B, Hydraulic 
shtK^ damp spring osdllation£ by torc- 
ing fluid through small passageSr Ih the 
popiUai tubular shock, a piston with 
small orifices Is attached to the chassis 
and a cylindrical oil toeermr is at- 
tached to the suspension or axle. M the 
suspension moves up and down, the 
piston is forced through the oO, [esist- 
Ing the action of the spring. 

One-way valves allow diffarant ori- 
fices to be used to control suspension 
jounce and rebound. This is called a 
double-acting shock- The latest wrinkle 
is to add a chamber of compressible gas 
at one end of the fluid reservoir to 
oishiou the damping adiion. 

MocirDe bulh the first original equip- 
nwit hydrauhe shocks for Hudson in 
1933. ^ the Into 1930s the double- 
acting tuhuiar shock abEoriser became 
common on cars made to the United 
States. In Europe, lever-type hydraulic 
shocks prevailed mto the '60s. They 
fWaftw t\mi to paga 74> 
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Now you have the 
opportunity to acquire ». 

THE STATUE 
OF 

LIBERTY 

PEWTER SCULPTURE 

Fully clad in copper from the actual 
Statue of Liberty 

Tki Danbury Mint (s proud io ajftramugnifireni pewter sculp- 
ture of the Statue af Liberty, entirely cled in copper from the 
actual Statue in New York harbor! Indeed, a catketibk o/such 
meaning, beauty and interest may never rojvre >'Ojrr way again. 

Comine moral ing the 100th anniversary of the world's 
most famous symbol of freedom and liberty 

In I SB6, Pres Went Grover Cleveland dedicated the Statue of Liber- 
ty ^ a gift from France honDringoyrdeniDcralic traditions. Today, the 
Statue of Liberty is being restored. In 1 986. her centermiaJ. she will 
be rcdedicated. The Danbury Mint is otTeiing this beautiful sculp- 
ture in honoT of this historic occasion. 

Fully clad m copper from the 
actual Statue of Liberty 

As the Statue of Liberty is refurbishedp some of the copsacr must be 
removed. This has been made available to the Danbury MinL and is 
being incoiporated into each sculpture. Each will be fully clad in 
copper which until very recently was part of the Statue of Liberty in 
New York harbor! Moreover, the copper will be finished to replicate 
the weathered green patina of the venerable Lady. 

Handcrafted with preciston in American pewter 
Each sculpture is meticulously ernhed from rich American pewter, 
unsurpassed in its dignity^ No other metal could have impafted lo 
this sculpture the same noble bearing and state NncsSr 

Your purchase contributes to the 
Statue of Liberty’s restoration 
Youll be pleased to know ihal a percentage of the sculpture's pur- 
chase price will be contributed to the Statue of Liberty — EMis Island 
Foundation^ Inc. Consequently, your purchase contributes to the 
Statue of Liberty's restoration. Accompanying your sculpture will 
be a Certificate of Authentic Materials, signed by Lee A. lacocca. 
the Foundation's chairman. 

A meaningful 
and unique heirloom 
The original issue price of The Statue 
o/Libeny Pewter Sculpture — com- 
plete with hardwood pedestal — is 
3150. This is an exceptional value 
when you consider that Its aylhentic 
copper could make it irreplaceable in 
ihe years to come. 

You will always be remembered 
Ibr bringing this magnificeni heirloom 
into your family. Don’ t miss this once 
in 3 lifetime oppoitiinily, send In you r 
reservation today! 





AllHENllC 

MATERIALS 



UBHirrv 









Shiiwn shiw-tt^vflhi ntfyal fizt. 



ACTTM. mm oriiBiim 



n the .Janhur>- Mir-l 

I 47 Rjdtafds 

PO Boi5i45 

I Nprwalk, CiTtin. 



.RESERVATION APPUCATION 



The Statue 
OF Liberty 

Pewter Sculpture 



Fkue FCEttra by 
Novtitiher 19fl5. 



Phfttse ftccepi my of LihifFty Pewjer a 

pew(«T sculpiiire of Uie oF Li->Msn¥. clad in copper from th* aciual 
The KuJiMynr EiTniiTE -witli b hanh^'Dod pedcsEaL aL tio cklta diar^, 

I na^d no mnn^y I will piy F-itr Ihe s^uEplune iin four convcnifiit 
monEhly insl^Ll merits or£Jt.50 esch, the tKing liiilEXl before shipment of 
n^' i^ulpiurf . If I am not satisfird. 1 may rcliim my sculpture within Ehirty dayi 
for a replfljeemcnt or rrtund. 






AiJdrets 



7-i?. 

O riboek if yoii warti iastallm^fli chaiged yo4ir; 

□ VISA □ MitSBerCBJti 



I I’mlil I'mJ Ho EsTf^ntHHi Diu 

I ^prliirF 

i 4 Ur fi¥dnr paymrm /or 






your hands 



The only tools required... 




BY WILSON 



For the first Ume, salelMte tekvIsJon Is slmple.H.arKt trieiipehslve. Thinka to Little W1L ttie oew ffvt ft dLah sysiem from WIIuil 
I t's smalL And Its toMgh — precision spun and shaped to pEve ymi receptkin so good eiren the experts sje stunned. 

installed in minutes 



Lithe WU sets up in Just minifies with 
no professtonal Inst^lstinn required. Without 
any of the costs Ihat make other satellite 
systems so expensive^ And Little W1I hooks 
directly Into the VM 450 Commercial Grade Receiver 
for the best reception possible, ho^ Uttie W11 from 
Wilson has made satellite TV simple and affordable 
...at your Authorised Wilson Satellite Dealer. 




\ STROrtG Programming 






V 




Mow you can enjoy dozens of channels 
available for your ^wfng pleasure* news, 
weather, musk^ and mryh^s. You'll alao 
receive specially, adult, eUink. childrens 
and Tellglous ppagrammlng. Of course, 
you esn watch conventional TV, too- BuL 
you'll see tt In a new way you^ve never before 
expedenced. YouTl be watching the Ihe 
: “feeds" Just as the local stations do. And 

\ sometimes what happens Just before or after 
y the actual program Is more entertaining 
than the show hseffl 



Cgf^righ-l Wllion HKrain-DW SyUjcnH^ Unc. 




on 



C^l Toil Free 

I 800-338 DISH 

w{702| 45&03 44 
One Sunset Hendcj^on, MV &Wl5 



/Iffcrasaai/e ^jstenmrfnc. 



if Uv« wfiHid"! mpfiur>t;bjnu- gF ntditB Wlt^on ip lalfly pledged bn 4tlf CuMgifMtri 

gomp*c*c HrtiffKtIgii udlh uIkIMc bdcvlfhofi cn|crtsinm«nt. 




[MUTECHNOLOGY 

UPDATE 9/85 



AEROSPACE 



Space ferries for the 1 990s 



The initial success of Air^efi- 
ca's Shuttle program has 
spawned sunilaf eftorts in 
France and the USSR While 
both projects are only in plan^ 
fling or tesi phases, both 
countries already envision us- 
ir^g a reluinable vehicle wittun 
the r>ext 1 0 years 
A Soviet prototype is report- 
ed under conslructk)n. When 
complete, the vehicle ts ex- 
pected to resembte Ihe modef 
ai right (foreground) The ac- 
tual 1-ton Kosmos 161^ 
space plane rs .^lown (black 
and while reconnaissance 
photo below} during a recov- 
ery mission in the Black Sea. 
According to spokesman 
Roald Sagdeyev. head of Ihe 
Moscov^' Space Inslilule, the 
Kosmos flights will determine 
profilability o! a reusable sys- 
lem At present. Sagdeyev 
says, reusable shuttles are 
ntot prufjtable Bui Ihe Soviets 
are watching the American 
Shuttle program in hopes ol 
building on whar NASA is 
learning from experience. 

The proposed Frerrch vehi- 
cle, a defta^ winged Hermes, 
IS a 50- to 6CM0O1 returnable 
craft (a nrocSc-up Is shown at 
fight, above the Russian mod- 
el). The French expect to use 
Hermes for high-orbil transler 




Accon photo shows Soviet 
snip recovering space pi4ine. 




PM lUUSm^TlON BT ePVVJ SULUV^AN 



0 * crews and Supplre-S to 
rnanned space stations and 
in-oitsit servicing of plaftorms 
arid satellites. The French are 
considering two designs, 
both Similar to NASA’s orbiter 
With The success of both pro- 
grams. travel and work m or- 
bital space witi amount to 
nothing more than a ferry ride 



3 Mf GM share 

General Motors witl use 3M 
Corp.'s Chemical Reaction 
Chamber to test the effects o1 
microgravitv on nylon pfoduc- 
tion dunng a Shuttle fkghS in 
November. GM scientists say 
the OKpenment will show the 
eifect oS crystal structure on 
the wear-resistance and elas- 
ftcity of nylon which is impor- 
tant to automotive compo- 
nents Also 3M will use ihe 
electrically heated chamber 
to continue crystal gtowltr ex- 
periments begun aboard a 



editCM DcrviiieikOw 
AsMyyFirfiS«x fseU Franca 
CiiFiliibuldib ShekXir M 
Kcf^ ijrtdta Chfrt ViiLrrrpfl. 
jwn« Djse W;irid 

Fran {jOkfcn Denni? L Mafrundry 
Sse^^ Bfh-Tfd Schrader 



I STiuUle flight last tall. Above 



3M researchers place S-ex' 
penmen! chamber In a sell- 
contained canister 
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Longest 

tunnel 



In 1 989, travelers between Ja- 
pan's rxjrthemmosl island 0l 
hlo4<kaiclo and the main island 
of Honshu will Span ifie 33M>- 
mlle gulf of open ocean using 
the world's tongest underwa- 
ter tube, the Seikan lunnel A 



completed portKjn of the lun- 
nel IS shown in the photo at 
right. Vehicles and passen- 
gers wilt board bullet ifams 
and speed lo Iheir destina- 
tions. avoiding the slorm- 
plagoed ferrv servrce above. 
The trip will take one-third the 
Time. Hofi^Clntal lubes will 
connect (he main tunnel with 
a service tunnel (rllustration 
above) for emergency repairs 
or evacuaiion. Constfuciion 




began on the lunnel 21 years 
ago, boring through fraciure- 
prone rock caNed tuff. 



Sound magic 

Sonic waves can move or titt 
things, and Cal Tech jet pro- 
pulsion researcher Taylor 
Wang has devised a sound 
chamber which amplifies and 
directs sourKi to (iff light ob- 
jects. The tuture is unlimited, 
says Wang, Acouslic levita- 
tion in space can move ob- 
jects and mix chemicals. On 
earth, ii may generate heat 






SPECIAL REPORTi ADVANCES IN LASERS 



Laser aids 
in fusion 



UriEversily of Rochester scien- 
tist®' aPlempls to creale a (u- 
sion reaclion u$ing an inlra- 
red laser beam proved 
fnaifless until frequency cOfi- 
verters (below, nght) were 
employed eo boosi Ehe efiergy 
of ihe 24 -beam laser array 
(bonom) to ulEraviolel wave- 
lengths The lull ariorgy of Ihe 
beams was locused on a lar- 
ge* pellel right) and a 

successful fysior reaction 
was initiated. 




Forecase: 
light trickle 

Farmers can save nules oS 
p^pes and consefve water us- 
ing the computerized, solar- 
driven Tmvelirig Trickle Irriga- 
tion System fTTtS). The 
system uses a laser guidance 
mechanism lo guide the TTIS 
towers between ihe crop 
rows. In addition. soEar cells 
provide power for moving ihe 
TTiS over the felds. (nfrared 
thermometers, traveling atop 
the TTIS towers, are used lo 
calculate the crop's exact wa- 
ter needs and are proving 
valuable in the Southwest. 
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a(ors that serves as a nnuffter 
tor (he Boeir^ 707 The noi-&e 
reduclion kil is made up of 
parts coaled with soijnd-ab- 
sOfbing DynaRohr. A nose in- 
let exlender adds 1 4 inches lo 
ihe engine cowling. The mnei 
barrel, ihfusi reveraer and lar^ 
reverser are replaced with 
coaled comi?ononis 



dow whrch lyms opaque 
when low-voltage currerit is 
passed over The semiconduc- 
lof-coaled panes. Thts elec- 
Irochromic window screens 
suniighi and traps heal II can 
cut heating and Celling CO^tS 
by 25 percent 



Mapping earth 



resources 



The photo at right may kx)k 
like an amoeba, but ils actual' 
ly a hrgh-attrtude. mulii&pec^ 
rrym image of Death Valley. 
California. If was produced by 
Hiighes Aircfatfs Ihematic 
mapper on board ihe Land- 
sat-D satellite ofbtTing at 438 
miles. The mapper is protect’ 
ed from sunlight by thermal 
blankeis arxi a radial ive cool- 
er A scan mirror collects re- 
flected light and thermal ener- 
gy through a sun -shaded 
opening tt's reltected lo a 



Rilchey-Chrelien lelescope 
direcily onto the prrme focal 
plane and through a 2-mirror 
reflective relay onto the 
cooled local plane A detE?ctor 
I Ihen converls and ampliiies 
the iQw-tovel efeotrical signals 
for transmission lo the 
I! ground. 



«?tME 

fOCAL 

aAME 



Acoumes 



Sh!707 
at work 

In order lo meet Federal Avia- 
lion AdmirH$lrafiOn no*se re- 
quirements. Tracor Av^atlO^ 
devis^ a kit for aircraft oper- 

Energy-wise 

windows 

The Solar Energy Research 
InsiPtMie has developed a win- 




Laser 

bullets 



Soldiers practicing with bi^nk 
ammuniibn don't have lo pre- 
tend when they're hit— they 
know it Thetr hftes lire harm- 
less laser beams to simulate 
live ammunition. Sensofs on 
theif unilofms beep if a hit is 
scofcd. The- tr^in^ng aid was 
developed by Loral Eiectrch 
Opticaf Systems of Pasade- 
na, California 



As robot lasRs become more 
intricate, so does the need to 
measure performanee and 
accuracy. The Mational Bu- 
reau of Standards beiieves it 
has an answer with ils 3-D 
laser tracking system. A 
tracking mirror and laser 
source roiaie on a tripod to 
keep fhe Jaser trained on a 
target mirror altached 10 the 
robot wrist. A computer moa- 
sufes variations in movement. 
The device gives afmost hu- 
man accuracy to Ihe move- 
ment d a robot arm. 



from Brookhaven National 
Laboratory's High-Flux Beam 
Reactor 

To align the sf>ectrorneter 
elements, a sheet of air is 
blown under pressure be- 
tween elennenf air pads and 
the epoxy-based flooT. A la- 
$er-:&^sing , compuier con- 
trolled moiof precisely posi* 
Irons the machines. The 
increased precision is ex- 
pected to yield data on [he 
physical properties oLrfl 
matter previously be- 
Irevod unobtainable. 



Brookhaven National Labora- 
tory's new pdari^ed-beam 
neutron spectrometer doesn't 
have leel, but lE can dance on 
a film of air measuring less 
than a thousandth of an inch. 
Tho specirometer consi^t^ ol 
four massive machines 
(above] that musi be posi- 
noned relative to each olher 
and onented with respeci to 
an incoming neutron beam 
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MILfTARV 



Missile 

shuffle 



How do you protect your mis- 
siles from enemy attack? In- 
stead of storing itiem in Fixed 
silos, you keep movirg [hem 
around in mobile laurichers 
so the enemy never knows 



exacily where they are A! leN. 
above, is a pini Boeing/ 
Goodyear concept for a taw- 
sJung. tractor-drawn launcher 
capable of operating over 
rough terrain. 



To fire the missile, the 
launcher is raised hydraulical- 
ly to a vertical posUicni. Not to 
bo ouldone, the Russians are 
devefoping a simriar wheeled 
lauricher (right). 




Luftwaffe 
orders 
better radar 



West Gefmany is impioving 
the combat efficiency of its F- 
4F Phantoms with Hughes' 
APG-65 radar system APG- 
&5. in the rxsse of the F-4F I 



above, IS an ali -weather sen- 
sor designed 10 incorporate 
air-to-aif and air-io-surlace 
features it witl provide look- 
ctown/shoot-down capabiiity 



as welt as the abtlity to track 
to targets at once, displaying 
eight . The upgrade wilt keep 
the F-4F in service to me end 
ol the oentury 





Tfie Phantom 
strikes again 

The 25-year-old McDonneti 
Douglas F-4 Phantom fighter 
has proved so rugged and 
reliabte that it's now about to 
get a facelift that could extend 
Its operational life well into the 
next century. 

To be called the Super 
Phantom, it willn in the next 
two years, get more powerful 
engines and advanced avion- 
ics, as shown above. 



Red hot 
chopper 

The Russians are about to 
field a poleni new attack heli- 
copter. according to U.S. De- 
fense Department intelli- 
gence reports. Known as the 
Ml -20 Havoc, it has an unusu- 
al 5-bladed roiof and a laser 
guidar^ce system tor deliver- 
ing aniiiank missiles with pin- 



point accuracy. In st7e, speed 
and sinking power, it is be- 
lieved 10 be comparable lo 
our own Hughes AH-64A 
Apache helicopter, making il 
a deadly adversary. 

Like the Apache, the Havoc 
is powered by twin turbines 
and has a 2-man, landem 
cockpit with stepped seats so 
the gunner in back can see 
over the pitot. 




Blimp boat 

Wtier Ehts Brrtish coaslai pa- 
trol bliiTip wants to search a 
vessel or rescihe a shipwreck 
vieiim, it cioean'r have to call 
for help. Hidden uncter the 
gondofa is a small fast 
speedboat [hai can be low- 
ered into the water quickly 
Developed by Airship Indus- 
Iries d Loncton. the syslem is 
under sEudy by the U.S. Navy. 
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has deve toped ^ pie^oeleC’ 
trie polymer film \^ich w\W 
produce a spati^ly unfform 
bendrng movemerii. It hgis 
been- ie$ted on a scaie- mgdei 
satellite (above) a( MiT. Hub- 
bard s dampener will be use- 
fui m robot arms used in 
space and aircraft and saief- 
lite consiructlon 



Smoothing 

vibrations 

Large meebanicaJ robotic 
Sftructures are subject to vi- 
bratK?ns wfitob rnay cause in- 
accurate couplings or affect 
inlficate opefalsons. MfT re- 
searcher James Hubbard Jr. 
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AVIATIOM 



Bombed 

bomber 

Why is a B-52 bomber being 
backed onto a 1 18-loot-high 
trestle? It's abouE to be bom- 
barded by 5-nniilion-vott 
charges to simulate ihe eiec- 
Ifomagnettc puJses that are 
generated by hlgh-aliiiude 
nuclear blasts 
From these tests, Air Force 
scientists can belter tell how 
to protect (tie bomber's detr- 
cate eteclronic equipment 
(rom the harmiul effects ot 
such blasts The wood trestle, 
which ts said 10 be the largesi 
ever built, is necessary to iso- 
late the bomber from ground 
inlederence that might aftect 
the tesi results 



opnes 



Giant 

reflections 

The trend loward larger lele- 
scopes has fostered a ne^d 
tof terger mirrcM^s. Unrversity of 
Arizona ressarctiers de^ 
vetopirig spinning ^oven tech- 
niques to accotnmodate the 
opticaf giants. One (right, 
top), fuses miffor sections. A 
second (bottom J. melts mirror 
blanks inio a parabotoid sur- 
lace Inexpensive feiescopes 
belween 1 S lo 25 meters may 
be rhe resu^i. 



Tempest 
in a lab 



National Bureau of SEandards 
researchers are using ne- 
duced-current lightning bolts 
ro test power utility response 
Eo lightning and power 
surges. Test materials are 
connected to a standard light- 
ning generaEor. Transient volt- 
age simulates a lightning 
strike and special instruments 
measure the surge eMeci 
Such testi'fig rnay eliminate 
blackouts and brownouts. 



aoaoncs 



New Joint 
for robots 

Backlash and ferking 
movements have limit- 
ed robolic arm useful- 
ness. But a gearfess. 
direct-drive robot, developed 
al MIT. is lasier and more 
fle>«ibte than iis predecessors, 
it has fio transmission at the 
joint shaft, uses friction cou- 
pling found in many video 
recorders arKf eliminates 
gearing between Ihe motor 
and load. The friction joint 
permits performance of preci- 
sion Tasks arid will improve 
welding and produci transfer. 
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THE 

IMEDLIGENT 
WINDCW” 
THE PEREBCnY 
OEARCHCOCE. 

Only a smart window can 

tell the difference between 
sunlight (which is free) and the 
heat that warms your home 

(which is oipen- 
siv*e). But 
that s exactly 
what The 
Intelligent 

(Mndow 

does. 

Usira Sungate^ coated glass 
by PPGC The Intelligent Window 
lets in sunlight, but a special 
coating bounces heat back into 
your room. So the money that 
you ^nd on home heating 
doesn't, well, fly out the window. 

The Intelligent Window helps 
keep the col^ in your carpets 
ano curtains from fading too. 

So ^u save because your 
furnishings (which aren't 
cheap, either} last bnger. 

All that adds up to some very 
intelligent savings in your 
home budget. 

SAVECN BROCEiUBE. 
TDO-rrSEREE 

We'll tell uou all about The 
Intelligent Window, made from 
Sungate coated glass by PPG. 
Just complete and mail 
this coupon. 




TO: The JntePigenI Wtndw™ 

Glass Marketing Gmup 
PPG [ndustries, Inc. 
RO.Box8727.Ham*utg.PA 17106 



Yes. I want to know about the money 
satAm o\ The Intelli^m 

Wind^ — the uvindciuj that s maide with 
Surigate coated ^ass by PPG. 

Pfeme 

Address 

CJty 

State Zip 









Sevml Japonoe can hmtThociGi ttwt can be »4^^***^ 

Q^Aent mm $orm to tmea barnps atid powK then «|uAs stmts «.iiomaAca%. 



iwembled the KSiitfard Mctlon shock, 
but used hydraulic fliuid Instead of a 
firictloD pad. 

■ MacliierMi Mmt» — Wtth tha advend 
of frant-wbBel-drive cars, manufactuF- 
ers in th# 107 Ob and '30 g started using 
MaePhsTsan stmts. MacPtierecm^ a GM 
engineer^ developed this unit in the 
196Qs. It combines the coU spring, 
hydraulic shock absorber and i^per 
Buspiensioii arm into a single compact 
device. The main advantage is that it 
oUjowb the neoBssary space for positiDn- 
ing the front-dnve transaxle. 

Several Japanese cars now feature 



Untm Active Siapemlon utm a ewnputer- 
conbollcd hy^oultc ran a 



smite with shix^ valving that can be 
ac^usted from soft to finn hy elscoric 
motors while ttm car is ninving. Ths 
drhrer has a choice of three setting^^ 
a signal from the speedometer usuaUy 
overrides the manual rafitrol at high- 
way Speeds to set the shocks on &mt. 

The Nissan Mmdma sold in Japan has 
elactrqnicaily contrqllad sbcicks that 
automaticahy provide a sofrj medimti or 
dim ride depending upon road condJ- 
tions, speed and ctmhDg style. A sonar 
unit under the biimper monitors the 
road surface, while other sansars check 
speed, acceleration, steering angle and 
brake use. 

Data ore fed to a central processing 
unit that deddes if you are driving 
gently or aggressively, then activates 
shafts In the shock absorbers that alter 
the size of fluid passages. 

The Lotus Active Suspension System 
does away with springs and shock af> 
sorbeirs altogether. Eighteen modon- 
sensing tronsducete send data to Four 
romputei^conitrolled hydraulic mme. 

system distinguishes roll, dive. 
Jounce and bump, and valves in the 
rams ac^ust the ride accordinglv. These 
valves can change posidon as much as 
2&0 times per second. 

The LcHua syetem has the uncaiuiy 
ability to keep a car level in a tight turn 
or even bank it toward the Inside of the 
turn, rather than leaning to the esutside 
as other cars do. lii 
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V YOU CAN DRIVE It MITOUTE 
MAKES A COPPER PUIG FOR It 



England is a country renowned for 
building unusual cars. 

But, even there, this one raises a few 
eyebnaws. 

It’s the Aston Martin Ivagonda Bulldog, 
and it's propelled by an extremely modem, 
highly-efficient engine .Which, like all modem, 
high-rewing engines, whether British, 
Japanese, or German, can develop a problem. 
If you use the wrong kind of spark plug. 

When you do a lot of short trips, ordinary 
plugs can develop something called '^carbon 
fouling” This means that carbon can build up 
at the s]>ark plug tips and cause misfiring, or 
even prevent the engine from starting at all. 
'I'lie answer? Autolite spark plugs. 
.Autolite makes plugs for today’s smaller 
engines that not only haw copp>er in tlie 
center electrode, but they also hav'e a longer 
insulator, to help bum off carbon fast. 

xAnd they also have something no other 
major Americitn-made plug has. 



Copper either in the seal or the gasket, 
because it does a great job of conducting 
heat and electricity. 

The result is a plug that helps cars like 
this Aston Martin perform as beautifully and 
efficiently as they were designed to, 

A plug that will perform equally well in 
your car. 

Autolite copper spark plug. 

Autolite Division, Providence, Rhode 
Island 02916. 




IF AUTOLITE S ON IT, THERE S COPPER IN IT. 







Automotive 













Warning: TNs Surgeon General Has Determined 
That Cigare ire SmokirtglsOangerous to Your Health. 



4 a; 



Also available id 
eunvenieot 25^ packs 






GM downsizes Toronado/Ri vrera and LeSaDre/Delta 88, Chrysfer polishes its image. 




T he 1966 will signal a full-scale tachnolcgy 

attack on the impdlts by Detroit. Engineers, com- 
puters and even robots ^va been recruited to joui 
the battle on many fronts, from improved engine perfbr- 
mance, lide and handling to Eunopaan-style aero l:iead- 
lights and even electronic gadgeiry that out-techs the 
Japanese. We've got the latest ef^rts from Buick^ Oldsmo- 
bUe end Chrysler to report on this month. Next month 



well Check in with the other U.S- companies and go into 
the technical highlights in more depth. 

General Motors roils into 1986 with two entitely redone 
car linesi the E-cat and the B-car. E-cars include the Buick 
Riviera^ Olds Toronado and Cadillac Eldorada specialty 
ooupes- The new H-^cars are fnmt-wheel-drive replace- 
ments for the Buick LeSahre and Olds Delta SB family 
sedans and coupes. 
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GM's E-cws 

Buick's chief engineer, Dave Sharpe, 
told us the new Riviera is aiitiod at 
America's young cechnetypes and, with 
that target in sight, will take Biiick Intd 
the 16O0s. Same hoUie foi the Toronado 
and ELderade. 

All three of the I98e E-car^ weigh 
600 to 700 pounds loss than the '85 
models they replace and use a 3.S-Iiter 
V6 with Hosch port fiieL injecti-cn, 
mounted transverseiy^ The 
old Toironado and Eldorado 
had longitudinal engine 
placement. 

Driving the fh)nt wheels 
through a 440-T4 overdrive 
Biftomatic transaxle, tha E- 
car V6 rests In a 6-poim, 
rubber-bushed front sub- 
hame. The engine-mounting 
system includes a single tele- 
scopic shock absorber acting 
as one of the engine supn 
ports^ all of which helps iso- 
late powenrain noise and vi- 
bration from the passenger 
compartmeni. 

The three new E-cai^ also 
boast 4-wheel disc brakes, 
thpod inner and Rzeppa out- 
er joints for the fwd tale 
shafts, fiilly independent 



rear soijpensions, plus a single trans- 
verse fiberglass rear spring, similar to 
the Corvene's, 

GM will offbr several different sus" 
pension levels in various car lines this 
year — some standard, some opdonaJ. 
For example, the Taronado and T-Type 
Riviera use Level III (F-41 and FE-3) 
suspension and steering components. 
Level m includes 215/60R15 Eagle GT 
tires on alloy wheels, fimier fhmt strut 



valving, heavy-dui-y Delco rear shixkSr 
heftier &ont and rear stabiliser bars, 
and mora power steeling fbeL 

Level meanwhile, uses 14-inch 
wheels and goes one notch softer on all 
the above Items. And tha Level t sus- 
pension gives a traditionally smooth 
boulevard ride. Each division develops 
its own suspension levels independent- 
ly of the other divisions. 

According to Olds and Buick chief 
engineers, the Level HI pack- 
age results in ,8@g and .85g 
lateral acceleration capabili- 
ties for the '86 Toronado and 
Riviera, respectiveiv. We 
drove Toronado and the T- 
Type Rlv prototypes in Arixo- 
no with Level HI suspensions 
and found both amazingly 
responsive and stable In 
high-speed turns. 

There was almost no body 
roU and very predictable, 
controllable breakaway on 
gravel surfaces. On pave- 
ment, It's hard to make the 
tires lose their grip at all. 
These are tenacious, fine- 
handling automt^iles. And 
most surprising of aU, the 
Level HI suspension still 
gives a comfortable and not 




Makr difference between the flukk Rlvie^ |a^^Hm| and Olds 
Tofonado [prevtous page| H the from end. Both have new knv- 
profiir headllghtir but the fiurick j are out In the i^pcru 



m 
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particularly jiggly ride. The E-car's 0-te- 
GO capability runs In the 10- to 11-^ 
second range. With 142 hp and 200 
fl./lb. of torque on tapr the 4-speed 
automatic gives spiiiied though noi 
overwhelming parformance. EPA hiel 
mileage figures beat last year's by an 
average of 4 mpg A 5-speed manual 
iransaxle built under license from the 
Geitnan hum Gertreg wUJ be avaiJahSe 
later in the model nm not only at Buick 
and Olds, but on many Pontiac sports 
models, too, including Fiero, Grand Am 
and Sunbird Turbo. 

TV dash display 

1110 ^36 Riviera comes standard with 
an interesting touch-sensitive CRT 
screen on the instniinent panel CRT 
stands for cathode rsy tube, and Buick's 
in-dash screen is basically like those m 
office computers. The CRT loti you 
choose from six main computer menus 
plus over 30 pages of sub-menus. The 
whole system replaces 1 20 cnnvendon- 
al switches and buttons that v¥OUld exist 
otherwise. By simply touching the prop- 
er readout on the screen, you can con- 
trol net only every function of the stan- 
dard Delco sound system but also 
interi-ar temperature, two thp comput- 
^rs, end. the cer's diagnostic functions^ 

The CRT is great fim to play with and 




ftic rear-drtv« Buiik. L«sabre and Olds Delta 98 have been replaced by front -ddvers with 
ratridUar GM toinawM V6 engines. The 2-dow coupes (Rukk shown above |i feature sportier 
looks and handNng than the tradltloiial 4-door^ 
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a \ai more pr^mtical than we'd anticipat- 
ed. [t'a easier to read and uss than the 
usual squint and pock mini-buttons on 
conventional dashJx»ard computors- 

The '56 Toronado's answer lo the 
RIv's CRT screen is an ail-pushbutton 
system that contains the same basic 
fijnctions es Buick's but isn't nearly so 
easy to see nor fun to use. For example, 
to override the Toro's automatic tem- 
perature control^ you have to push but- 
tons that match hnJe green pictographs 
on the LEO insirtiment panel. 

Among the E-car's subtler features 
are slide-in license frames, translucent 
sunvisor extensions, mini quad halogen 
headlamps (under electncaJly retract- 
able headlight doors on the Toronado), 
and rw^seat vent outlets. 

An interesting Riviera option consists 
of reversibJe cushion inserts on its buck- 
et seats. Packard had similar flipBcp 
cushions in Its early-^5Qs CaribbeanSp 
but the Rjviera^s seats use Veicm to 
hold the revei^ible cemer sections in 
place, and the seats themselves--^up- 
pliad by Hoover Universal — are among 
the most adjustable we've ever sat in. 
They're so adjustable, in fact, that they 
need two sets of pushbuttons — one on 
the seats themselves and another on the 
door armrest. 

The new E -car's roofllne like 

the N-cai'^ (Grand AnVSomerset Regal/ 
Calais), but no sheetmetal inter- 
changes. GM designers purposely re- 




peated the M-car's greenhouse and 
adapted it to the new E-car (or GM-^0) 
platform, which was probably a mis- 
take — why make an expensive car look 
like a cheaper model? 

L«Sabre and Delta 68 

GM's other major changeling for '06, 
the H-car (GM-70L has been downsized 
and has gone to fwd for the first time. 
Earlier LeSabros and Delta BSs have 
shared GM's rear-drive B-bodies with 
Chevy^s Caprice and Pontiac's Pari- 
sienna sines 1977. The Pansionno will 
switch to the H-body for 1987. 

The 198S H-car uses the 19SS fwd 
car platfbim (Eleclra/9B/daViile) with 
the same llD.8-tnch wheelbase and 



"CaNfornla Lancer ' ttopf is a special 
appearatxe p^kage of spcNiers. wbeeis 
and a roof wing that mak« the Dodge 
iports sedan look like an AMG Mercedes, 



Buick ilMera (above, ieft| and Oid^ 
Toronado have the same "fomur 

QM roofUne that smakes them look like 
tes expendve f^<ars. fiuJck treatment 
flowvi more smoothly from roof to fenden 
and looks fess flke the low prked car. 

Riviera bucketi |fertj; have Feversible seat 
hekt In place by Velcro. Ju$t 
Elp 'etn out to change decor or clean up. 



very similBr overall dimenslcins. 0asi- 
catly H- and C-cars ara now idoniical — 
oettainly in terms of overall size, like 
the C-cars, the '86 H uses a 6-mount 
front subfrome and MacFherson struts 
fore and aRi. The variabl^rate raar coil 
springs are bamel-shaped to save 
space, and electronic level control (ELC) 
is optional. The new H-car is inches 
shorter but only ibom 110 pounds 
lighter than the 19S5 rear-drive B-car it 
replaoes, showing how hard it is to save 
weight on a car that s already been 
downsized once. 

H-cars for 'fiS come in two body 
styles; sedan and coupe. 'Hie coupe and 
sedan share basic suspension ccKupo- 

turn t o paife f JgJ 



BO 
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VIDEO 

THINKS 

SMALL 



P oiiu-and-shooi simplicity has to come to 
videocam era and the latest vidcams are 
almost as small and light as their cousins in 
I ihe film family. What made the downsizing possi- 
ble is a fiat semiconductor chJp about the size of a 
postage stamp that has replaced the large vacuum 
I Lube for picking up images. The new breed of 
videocameras weighs in Just over Z paunds, can be 
operated comfortably with one hand and trans- 
ported more conveniently than tube cameras. 

I Meanwhile, the miniacurization doesn't sacri- 




Light enough to juggle, smcill enough 
for one-hand shooting, vidcams have 
bettenthan’Cver performance. 



BY CUFF GROMEI?;Pliotos tjy Bnan Ko!ioJf 



ughi weight riandheid are. 

cfockwisf from ^cncoin. RCAi CLCOZO, 
Sanyo 1 VSCSOO And CCD-GS ffotn Sony 




VIDEO THINKS SHIALL 

fice any of the functions of the larger 
models. In faci, eliminating the picku;3 
tube makes it possihie to cram in even 
more Dperating features- And with new 
vidcams now as simple u> operate as 
still cameras, they might do for home 
moviemaking what the Brownie did for 
snaps hols. 

At thi& writing fewer than a dozen 
tubeless models are available, though 
some camcorders (one piece camerai' 
VCR combinatioDs) also use solid-state 
semlDonductor pickups. Before dis^ 
counts, tubeless vidcams cost from 
$900 to Si BOO. but it's the number of 
operating features that detormlnes 
price, noi the samiconducior sensor. 
Generally speaking, solid-state cameras 
cost Jusi a bit more then comparably 
feaiored lulw models- 

How they work 

At the heart of any vidcam is the 
pickup lor imaging) device, which may 
be either tube or solM-siate. Though 
solid-state sensors are physlc&llY and 
operationaJlv different from pickup 
tubes, the goal Is the same- Each is 
meant to convort the light reflected 
from moving images into electncal Im- 
pulses that can bo registered on mag- 
netic i^pe in a videocassoftte recorder. 

Tubes Com& in a variety of typos and 
sizes, the smallest being about 3 inches 
long by Vj-inch in diameter. Generally^ 
the larger the tube, the better its ability 
to record color images in low light. 

In a vldoocamora, the pickup tube is 
located behind the lens, where it oper- 
ates like a TV set in revei^e. The 
camera's Ions focuses Light {the image) 
on tanget plat^. The varying intensity 
of light in the image creates resistance 
differences across the plate. Mean- 
while, an electron beam generated by 
the tube passes through a color-siripa 
filter and scans the target plate from 
left to right and top to bociom. twice 
every Vm of a second fthe frame trans- 
mission rate of TV), But instead of 
projecting images on the plate (as it 
would on a TV screen) the electron 
beam deteos the [ocation and intensity 
of light entering the camera, and con^ 
verts the resistanDB differences to volt- 
age differences. This information is 
amplified, pas^d on to the VCR and 
stored on magoedc tape 

Semiconductor pickups 

Solid-siate pickups come in two vari- 
eties: the charge coupled dovico (CCD) 
and metal -oxide-silicon semiconductor 
(MOST Despite functional differencos 
between the two the piaures 

they produce are hard to tetl 4p^n 

CCD and MOS sensors even look 
alike physicaEiy. Each chip is about 1 
in. long by 1 in. wide and Vas in. thick. 

center on the suKace is the 
imaging optic, measured diagonally 

E2 



and either or ^ in. depending on the 
maker. Embedded within the optic are 
nearly 2DO.ODQ Light-sensitive picture 
olements, arranged by rows in the same 
threo-io-four height-to-widlh ratio as a 
TV screen. 

The optic is the business end of a 
solid^tate sensor, k^s located behind 
the camera iens and performs a func- 
tion similar to ihai of a pickup tube's 
target plate Light entering the camera 
passes through a color separation filter 
and strikes the optic, where each light-^ 
sensitive element builds up anelectrical 
charge pro-ponionale to the intensitv of 
light at that locathon in the image. This 
is whera the similarity ends, because a 
solid-state sensor needs no fast-scan- 
ning electron beam to read the Hght- 
gensrated charge-^, convert them to 



transmission rate of TV, thereby feed- 
ing moving images to the VGH and tape. 
With MOS imaging devices, quick'puls- 
ing registers shift horizontally and var- 
tically across the picture-element grid, 
continuously sampling momentary 
changes in the strength of the stored 
charges and passing thii information 
along to the video recorder. 

Serniconductor image sensors offer 
several advantages over pickup tubes. 
Size and weight are the obvious ones. 
Another, not-so-evideDt benefiL is lowa^r 
energy consumption — an important 
consideration when you're making 
movLes on battery power. 

Operadonaliy, solid'Smte devices 
also have the upper hand. Unlike tubes, 
semiconducfors don't require warm-up 
time. They can also tolerate much more 
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The reiirdve ii» dlRerence between tube and spFId-nate pkkups h fhown above. The need 
for an electron beam to ican irtugei accounts for the tube's bolk. But semlcondljcton send 
data directly to VGR from 200, wo Jight^serEfiittve picture eletnenti. 



voltage and pass them on to the VCR. 

Instead, the charge built up In each 
piemre element is stoned In the poten- 
tial w^ll of a capacitor. Jn the case of 
CCD pickups, a voltage applied to the 
potential wells sends each stored pic- 
ture element scampering from one ca- 
pacitor to th-B next in bucket-brigade 
fashion. From left to right across each 
row, the image fragments migrate ^m 
the top to the bottom of the optic at the 



physical abuse. Compared lo delicate 
vacuum Tubes, chips are less isuscepU- 
ble to damage from shock and vibration. 
Semiconductors also suffer no after- 
image lag, or streaking,, comet-trail ef^ 
fed when the camera is passed across 
lights or bright images. 

More Impoixant stiU, a solid-state 
sensor won't bum out or sustain perina- 
nent injury if it^^s aimed direedy ai a 
brighl. light, such as the sun. This could 
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For videocameras , the mins m um 
amount of Lght needed to record an 
image expre^^ed in iujf. Think of it in 
wrms of the ASA ratings on photo' 
graphic film, with one excep^tlD^. The 
higher the ASA number on a rotl of film, 
the morfl capable it is of producing 
images in low Ught. With vldcams^ the 
lower the tux number, Ehe better the 
camera's tow-lighl performancQ. 

Lux is a metric equivalent of the 
footcandle measure. One footcandJe is 
the ilium Ination a single candle shfKls 
over 1 foot in a dark room. It cakes about 
)0 Lux to make a footcandJe. 

Let's put lux in perspeaive, starting 
with 10, since that's the best rating of 
any vidcam available (mast camera's on 
the market today are below 60 lux). 

ft's generally agreed that the iJiumi- 
nalion level of a softly lit, moderately 
sized room is about 6Q lux — lOP if the 
light is fluorescerii- Chuhch Interiors, 
and amusement p?irks night, mea- 
surie about the same. Offices and de- 
partment stores hit 500 to 700 lux. 
Sunlight outdoors one hour before sun- 
set registers lOOO. One hour after sun- 
rise it's 2000 — in cloudy westher. High 
noon on a sparkling day is tens of 
thousands of lux brighter. 

Given these examples, it's obvious 
Thai most indoor and outdoor shooting 
situations are well within the ciipabilitv 
of any videocamera — induding the 
tubeless type. So for the present, you'll 
have to balance the benefits of reduced 
size and weight against exlreriie low- 
light sf^nsitivity. 

Wave of the future 

In the long run, though, solid-state 
pickups are the wave of the future. 
They make possible such marvels as 
Sony's new Mini-S — a 2-pound cam- 
corder the size of a paperback dictio- 
nary (seOjETcrfr™ 

Imaging quality has nowhere to go but 
up. Today's optics comain about 
200,000 piaure elamems, but proto- 
types with twice that amounE have been 
demonstrated by Fuji and Philips. The 
latter company* in fact, speculates that 
such tiny, powerfuE seniors will make it 
possible to build a videocamera no 
larger than a pack of cigarets. 

As it is, space is pretty tight on the 
tiny tubeless vidcpms. That's because 
semiconductor imaging is preity much 
confined to lop'of'the-line models load- 
ed with convenience features such as 
auto focus* auto-iris exposure control 
and automatic oolor balancing. 

Ease of operation is important in a 
videocamera, and only you can decide if 
the size and placement of the controls is 
conveniont. There's no substitute for 
hands-on testing. If you rent a tubeless 
vidcam before you buy, you'll be able to 
Judge operating ease and video quality 
at the same time M 



Price dtffererKrei depend on numbcf and sop hbt I cat I on of features. Compare Che tubetesi 
hancttclds above, NEC's has manual fdcio. Iwo-posltkiri coteir t^pwature seiertoFr 

Hitachi's I SI 125 ] has auto-fcKUSr four-temperjitu'e selecTor, moFC, 



severely damage or destroy e tube. 

How does soNd-steie imaging quality 
compare to that of tube pickups? At this 
writing r it's no better and, depending 
on the way you use your camera, no 
worse. 

Until recently* tubeless cameras were 
noisier and less sensitive in Jowdlght 
conditions than the host conventional 
cameras, fn other words, cameras with 
large-diameter pickup lubes did a bet- 



ter job of reproducing colors in low 
ambient light. Lately, though, manufac- 
turers have improved the Low-light sen- 
sitivity of their tubeless cameras. For 
example, RCA rates its CLC020 at ID 
lux— -a match for any tube camera . 

The question of low-light color quali- 
ty is really academic^ — unless you plan 
to do most of your moviemaking by 
candlelight. An undorstandiTig of light 
ratings will make this apparent. 
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S. CHEVY vs 




Nissan ST pichyp was one lough [ruck off-road 
[r^ht|, dwp^e loog wheelbaie for FsCtsilde^ cab. 
HIgh-rIdJng Toyota | top f wai Kt up b«ft for off -road 
work, but suffered on pavement as a result. 






4-WHEEL-DRIVE PICKUPS 

TORTURE 

TEST 



We took 8 mint pickups 
into the woods to see 
what they could do. 



L m's talk trucks- Specifically, mini pickups 
with 4-wheel drive. You can buy a 4- 
wheeJ -drive mini for less than $1 0,000, 
and it will do just about any job you can [hink 
up. from running down to the store for grocer- 
ies to rLinning down to Tierra del Fuego. 

A 4 X 4 mini will get you to that remote cabin 
at the Jake and out ag^in, or into a muddy 
construction site with half a ton of equipment. It 
will earn you admiring glances on Main Si rest, 
in Atlanta or Anchorage 

It will also get your kids safely to school Ln the 
middLe of a snowstorm, or your wife to the 
airport when the roads aro flooded. Indeed, a 
4X4 mini is just about the most ver^ti^rile 
vehicle that you can buy. Il is thi* ultimate 
combination of go-anywhere practicality and 
do-anything fun. 

Wa identified eight 4X4 minis cuiTetnUy 
offered on the U.S. market^ — four built in Amer’ 
ica and four in Japan. Tlhe newest is Jeep's 
Comanche. We borrowed AMC's only Coman- 
che prototype months before it was driven by 
any other reporteni- We also had the best- 
selling Chevrolet 1 0 and Ford Ranger, as well 
□3 Nissan's made-in -Tennessee King Cab. 

From Japan came the Dodge Povwer Ram 
SO — also sold here by Mitsubishi dealers^ — plus 
pickups from Toyota and Isui^u. To round out 
the group, wo included Subaru' s little BRAT. 
It's not a pickup truck in ths conventional sense, 
but if it's not a 4X4 pickup^ then what is it? 

To how they worked, we assembled all 
eight tnjcks at C;imelback Mounialn in Tan- 






TORTURE TEST 




from uptper JePt; 
took Ml 

the abuse we could ctea-l 
out. ExTond€d-»b 
SriQ was a tiackwooch 
liino. huzu perfomunce 
wai Surprising, di^iplte 
diesel power. Sybaru's 
BRAT kej^ up witn the big 
hoys^ J'eep s new 
Comarxhe h a good M h 
^Qiind design. Ford's 
Hanger was uJtraplush, taut 
it could have been 
optioned tooghcf to 
handle gfi-road work- 



nersvilie, Pann^yivania, whore we 
drove them over forest trails, tire roads^ 
abandone<l railroad bods, an Interstate 
Highway and a winding 2 -lane as- 
phalt road at everything from a low- 
rarige crawl to high-gear hang-on-and- 
praV’ VVe went through mud, rock, 
gravel and taJJ grass^ not to menllon 
high water. 

In addiitDiip our art director had us 
bouncing, sliding and jumping irucks 
for the photographers — torturing them 
in diabolical ways you'd never dream of 
if they were your own. Did you know 
that when you jump a iNissan S feet in 
the air it will lend on ail fours, hui a 
Power Ram wilt try to barrel roll to the 
left? Vou'il have lO take Our word for it. 

Amazingly, aU eight trucks and driv- 
ers survived two days of this "testing.^' 
Wg blew four tires, bent a couple of tie 
mds and scratched some paint. 

We ranked each truck separately for 
its on-road and off-road performance, 
then combined the two to come up with 



our overall rating. Ail three ratings 
represent a consensus of the group, 
rather than one man's opinion. Here's 
how our testers picked 'em, listed in 
order of preference. 

Chevrolet S-TO 

We found out that it's always impor- 
tant to check the right bcu<es on the 
order blank. Our S-IO 4X4 had a 
stretch cab, 2.3-1 rtor V6. lop-line Span 
interior, optional alloy wheels end Off- 
Road Chassis Package. All of these are 
the right options. The option wo 
shouldn't have ordered was the 4-speed 
automatic. Next time we ll get a 5- 
speed manual for greatly improved 
driveability and econoiny. 

Th& S-10 — which also ova liable 

from QMQ dealers as ihe S- 1 5 — was 
rated the best mini for on -road driving. 



P'rOiXK.ed by PM Ajto Dppi 
Dy RkM TErytof 
PnotoslJy PifEfrTtnjtr 



Its extremely long 122.9-in. wheeLbaso 
gives it a much smoother ride than 
shorter vvheelbase trucks, though ihe 
off- road suspension is harsh over ex- 
pension joints and pniholes. 

We liked just about everything else 
about the S-10. The eKterior styling was 
called "timeless and attractive, boxy 
without being chunky." The interior 
was '^consistently attractive and func- 
tional throughout.'' We liked the full 
insirumemiHion, terrific Doko sound 
system and Camaro-lifce bucket seats. 

The best feature of the S-lO is the 
stretch cab, which adds 15 In. of price- 
less insid-E storage. The two fold-down 
jump seats are more oomfortAble than 
the hack seat in seme 4 -passenger cars 
we could name, hut when you strap kids 
back there they tend to bang into the 
walls at every quick start or stop. On- 
road, the S-lO stretch functions as a 
2-1-2 GT car, which just happens to have 
a half- ton load rating and lots of room to 
iPJease Cum to page I2JJ 
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Today's high-tech phones let you diaf with 
your voice. The latest cordless models 
keep strange voices off of your line. 
And home control is just a call away. 



Here, 



BY MARC STERN; Photos by Laymjun/Newrrran 




A lexander Graham Bell didn't have to dial when 
he surprised his colleague Watson with the 
first phone call back in 1S73- Bell would feeJ 
right at hDrno today with the latest telephones PM has 
bron checking oui. 

Instead of dialing his assistant's number. Bell could 
merely say "'Watson/' and a ^upersmart phone would 
recognise the spoken name, match it to the right 
preprogrammed number and make the call. In his 
vacation hoine miles away, Wat$on would no longer 



have to hang around the house waiting for Bell to ring. 
Instead, he might choose to speak to the boss from 
poolside over his state-of the-art cordless phone. 

The call would go through, even if Watson's neigh- 
bors were using their cordless phones. That's because 
the latest models will scan 10 frequencies for a clear 
channoL Bell and Watson wouldn't worry about 
another cordless user accidentally picking up their 
conversation: Digital scrambling between the cordless 
receiver and its base unit in the home would ensure 











uniui^n 



their privacy- Moreover, no one sneak- 
ing within range of the base unit with a 
similar cordless phone could charge 
colls on Watsan's dime. The would-be 
freeloader would have to know Wat- 
son's personal security number. These 
are just a few of the tricks the latest 
smart phones can perform. 

Oial-less phones 

Relief is on the way for fingers 
iked of walking through 1 0 or more 
digits to dial or punch a call. Right at 
the cutting edge of technologY 
voicB-recognition teiophones from 
Audec and TTC. 

L Voice recognition is a lot more 

& sophisticated than voice activa- 
tion. With the latter, simple sound 
■ triggers a device (such as a 

K room lights to begin operating. 
In comparison, voice-reoogni- 
tion products are programmed 
to respond to human language. 

To accomplish this, the voice- 
" racognition device analyzes 

your voice print, converts it to a 



PHONES 



The latest cordless tele 
phomiv like Uniden'i EX- 
^10 Ibelowl. otter 10 
channels between the 
hate unit at home and the 
pOft^le recehrer. Th^ll 
keep your comFersatlora 
prlva(te by wambllru the 
ovef-the^lf radio 
And freeloaders can't 
tnake callt onypor security 
code. Cordless telephones, 
though, aren't ready for 
voke fecognltlon ytt 



digital codo and memori2ies the pattern 
during the programming stage. Any 
subsequent command is compared 
against: the original prints. When the 
device finds one that matchesi — lefs 
say^ the particular voics^print pattern 
that represent 55S-1212 — it executes 
the command. There is, by the way^ an 
inherent security factor in this: The 
device can respond only to the voice 
patiems it has memorized. 

TTG's ''dial-less'' phone will recog- 
nizB up to four ftifferont voices. Audbe's 
Command Dialer U can memoriza sov- 
eral. These phones aren^i dialdess in 
the true sense (a regular keypad is 
concealed under the TTC's front panel) 
because, in fact, you need a dialing 
mechanism to program them4 

With either phone, you punch in a 
number then say the party^s name — 
“Mom." for example. TTC's lop-of-the- 
lino model can Store &0 nurfibBrs; Au- 
dec's holds 16. To complete a call, you 
say^ "Dial." As an extra security mea- 
sutOp bt?th pbon-BS require you to identi- 
fy yourself with a code number. 



Lfmtech'i CPW'Z7<X) cordtesi 
has AM/fM dock radlQ. 
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Cordless improvements 

Cordless technology is much im- 
proved today compart to what was 
available just a few years ago. This 
owes in large part to the switchover to 
the 46-49 MHz (megahertz) band from 
the 1.7 MHz frequency where cordless 
phones made their debut. Cordless 
phones are really low-power radJoiele- 
phones. Tho base unit connected to the 
wall jack at home transmits to the 
cordless receiver over radio waves, with 
1000 feel the maximum rsnge. 

One problem that plagued the old 1 .7 
MHz phones was overcnowding Only 
three send/receive channels were avaii- 
able on that frequencv. so if a lot of 
cordless phones were in use withiJi 
range of each other^ some users might 
not get a channel. Worse yet, they 
might get someone else's conversation. 

The shift to 46-49 MH^ eases the 
overcrowding by opening 10 seod/re- 
ceive channels for cordless communica' 
tioD. Top-of-the^line units will scan the 
10 channels to frnd a clear one. 

There's always the danger, though. 



that overcrowding in a tight vicinity 
might lead to inadvenent conference 
calls among neighbors. The best cord- 
less phones use digital technology to 
scramble conversations at the base unit 
and unscramble then at the receiver 
end And a security code must be used 
before an outside call can be made. 

What's next? 

With cordless phones selling at the 
rate of B milliDn a year, industry experts 
predict that overcrowding will re- 
emerge vyithin the next two lo five 
years. But maybe it won't: By the tirfie 
you read thi;, Mura Corp. will have 
intmduced its Anywhere Phone. 

Instead of using radio waves, the 
portable phone receives conversations 
through household AC wiring. House- 
hold wiring, in ^ct, promises to make 
the telephone more than a communica- 
tions medium. For example. Quasar's 
smart phone will wake you to TV or 
radio. Telephone's next act is home 
contrtJl and security. 

There are already several smart 



phones that will, at the press of a panic 
button, instantly dial a preprogrammedl 
number and play a message you've 
recorded requesting assistance. In the 
not-tdo-distant future, some of the 
home control and security systems just 
now being dernonstraled will make 
those calls themselves (see Make Your 
Home A Smart House, page 98, Apr. 
^84}. For exaiTiple, ihe system woidd 
monitor noise levels^ locks and win- 
dows. If something's amiss, the system 
will make a call to any number you've 
designated and report the situation in a 
synthesized voice. 

How home control systems operate is 
another subject entirely, but the tele- 
phone represents the remote link. By 
Christmas, in fad. you'll be able to call 
home and switch on the lights, turn up 
the heat or control just about any appli- 
ance. Mura's soon-to-be-reEeased F-6 
phone will oonnea to a control module 
plugged into a nearby wall outlet. 
Codes punched into a touch-tone phone 
will send commands over household 
wiring tq any appliance 

It may be time for you to dump that 
old dial phone. fftt 




Cotndlal'^ Series 2001 tabJetnp ^puker- 
phant will let you wander aiyou convefse. 
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STEAM'S BACK 

OW mg BAST TRACK 

A revival of the steam engine is promised by new 
technologies and a longing for the romance of the old locomotives. 

BY WILiiAM HOFFER: Photo by Roy Bfanchard 



T ihe journey to Paradise begins with a 
jolt. 

This is ito smooth-a$-silk atart such 
as you got with a dieseJ-electric loco- 
motive. A ^eam locoiuotive needs leverage- 
Ind 00 d^ that why railroad cars have always 
been built with flexible couplings, so that a 
steam locomotive can nudge them backward 
and then use the msuHlng bounce to set its 
pistons into motion ^ 

If a few modem raiimad vijsionaiies realize 
their dream^ you may soon feel that delicious 
joh once more as a new generation of steam 
locomotives — more efficient to operate than 
diesel-electrics — comes into service on Amer- 
ican railroads. 

At present, the American steam engine is a 
romance that stirs memories in any heart that 
ever thrilled at a great white puff bUlowlng 
from a giant smokestack. 

Banking on that devotion, a growing num- 
ber of tourist lines offer nostalgic rides into 
the past, pulled by steam locomotives such as 
oJd Number 90, which took me to Paradise, 
Pennsylvania, on my quest for the story of 
new railroad technology. Built in 1924 by the 
Baldwin l^x^omotive Works,, it stands 1 4 
10 inches tall and weighs in {with its tender} 
at 106 tons. The locomotive can carry 8571 
gallons of water and Id tons of coal to feed 
its voracious appetite. 

For the first 40 years of its existence^ 
Number 90 hauled sugar beets across CoJora- 
do fbr the Great We$terri Railway 4^ Today^ it 
lumbers slowly along standard-gauge track 
through the Pennsylvania Dutch country of 
Lancaster County. It passes the Red Caboose 
Lodge, where the motel rooms reaUy are 
genuine red cabooses. It climbs a slight grade 
to Cherry Hill where the station sign reads 
"Pop. 17 (more or less)/' 

Amish farmers wave from their horse- 



drawn buggies. Number 90 is puUlng a full 
load of passengers today^ as it does every 
weokorid, on a nine-mile-round-trip tourist 
jaunt from Strasburg to Paradise and back. 

But the Strasburg Rail Read, chartered on 
Juno 9, 1832, is much more than just another 
tourist line. "'We're an honest-to-goodness 
railroad,'' notes Vice President EIHs Bach- 
man. '^0 are a public utUity regulated by the 
Interstate Commerce Commission/' 

One of the original short-line railroads, the 
Strasburg line still serves this hctle communi- 
ty as the link to the old Pennsylvania Railroad 
main line at Paradise. Its major freight cargo 
is plastic pellets, shipped from Texas to the 
General Battery Co. "There are 100 tons of 
plastic in each boxcar,'^ Bachman says. ‘‘Wo 
usually pull five or six cars at a time. Our 
biggest run ever was SOO tons.'' 

The fact is, for all the problems they 
created with noise, steam and ashes, for all 
their voracious guzzling of coal and water 
(which limited their range to IDO miles or less 
between fuel stops) steam locomotives have 
never relinquished their advantage in one 
critjcai area. No one has ever built a diesel- 
eleciric locomotive that can Dutmuscle the 
grand old steam locomotive. Because of that 
fact, and because the cost of diesel fuel has 
skyrocketed in past decade^^ designers are 
taking a brand new look at an old technology. 
The steam Idcomorive ju^t might be making a 
comeback. 

"The day we make our first successful run, 
the diesel plants will be on the way to being 
obsolete," predicts Ross Er Hovtrland, Jr., a 
man with a steam-powered dream. Last. Janu- 
ary, Rowland, who is a member of Amtrak's 
hoard of directors, fired up Number 614 for a 

Engine Numtw 90 conniriiH I Com of coad on a d^£ 

run The engine, one* In retirement now hawts lOurtrtiB 
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Hdw n«mr engfins wpilc 

Aftast'^ Ctmcept-iooi qf tvm f^uro- strain 
engines show$ newest technoJogi^. Thq 
American Coal Emqfptlsos engine Hop) 
would put om UtiJe steam, since it would 
be reciKulated through pipes ground the 
treiter A steam venl would bleed off 
sroaEI anapuTkt^. F^tepaE^kaged. cOo! would 
befqd iina Lhefixabcx automatkallv ffOiin 
a coal tender The ACE engine's opera^ 
lion OGisis would be half ihai of die^l. 

The National Sieam Propulsion engine 
would p^i^ess fuel thmugh a pair of air- 
blown "fluidized beds/' a hmestona bed 
on top and ? sund-filled bed on bonam. 
The system maJces coaThurtaiivg a clean 
process. The waste product Is gypsum 
and limeEtone. which can be used to 
make construction materials The sys 
tom, known as the WormseT Crate, 
would make It possLbJe lo bum [he 
cheapesi fuels lo savo more than 
$300, OOQ yearly per engine. 



Flficaox ENTRy 



BED 



AIRTUBE 






SfEAM REClRCUlATrON rUSE^ 
0 OILER 



FIREBOX 



The ChattaiK^oge Choo Choo And Smoke Gets In Your Eyes 



N umber 6 1 1 chugs along al the head oK an elongated Irain cH 
Qoaiches, pulling nearly ItSOO nostaigta buPfs atang i 50 
miles of irack between AlEanta and Chsttaoeoga. This is 
one of 90 Steam looomollve ekcurslons ihaJ Morfatk Southern 
Flgilway will ryn this year between v^arious U.S. cities. This particular 
trip is Qpspon$Qrod by the Atianta ChaplBr of the Malkineil FlaNnoad 
Histoncal Scjoety- Tw*eis are hai^ lo oome by. 

Families dig inlo Iheir piaiic ccx^fe^s^. Grendparenls shepherd 
wide-eyed childif en itwougi the crowded aisles. Scones erf sightseers 
chisier on the twoolcMa^tioned Open coaches wher'e^ ffwough eyes 
proteded by goggles, they can gk a better view of Numbef 6i 1 ai 
Ihe head of Ihe pfoce&sional. Everyone along the roulo pauses to 
glare at ihe redo reminisGeni □! Ihe glory years ol Amefican 
rajlroading. No one can resisi a wave, 

“I out my teeth on steam looomotiyeSp'" Bill PoPdie dectares trem 
his seal in the VIP cNjb car. "Dieseter well, yeah, they save the 
railroads- B«4 they're ricl as personable as steam kjcomotives.'' 
Pufdie is retired rww from his career as a masler rnecttanic for 
Norfolk Southern, but be well remembers Ihe de.y in I93i whei^ 
Number 6t 1 was lowed into his roundhouse in Birmingham and be 
was given Ihe job of restoring her. 

'There were H of her class buifu but all Hie others were 



scrapped," he says. "H they’d harve Just stayed, with the slaam 
bocxnoilH^ a llnie longv, th^^d ha^ Improved rt. And the diesel 
wDukj've had a tough lifne taking over." 

Three hours into her Joumey lo Chattanooga. Number i stops 
On a deserted sfraightaway neaj Phelps, -Georgia, tor a photo run>t^. 
PassengetB disembark end gaiher alongside the track. Number E \ 1 
slowly backs up. pfopahng to roar past the onlookers et M speod- 

Putfs of black smoke suddenly shooi skyward from iho st^ ol 
Number 61 1 as, in the dislance. the sireamlined behemoth begina 
her nun. Mar baH-b&aring wnstfuefton— an innovation when she was 
bulk in 1950—aflows her lo gain speed much more CfUickly than her 
primitive ancestors. 

You can feel ihe power — perhaps even more than you can hear 
the accaleratirig, approB^kig roaf . Down the track she comes, her 
sharp chugging sound echoing off Ihe dstanl Appalachians, her 
sieam whistle shrieking |he banshee cell d a pasi age of gbry. 

Suddenly, she is Cfiare encompassing your every sense, a nr>cre 
powerful presence Ihan any diesel-alecthc looomoirvfl ovarbufilr. Her 
sheer we is sicpgering. explodes pasln spewing a thick black 
dQud ihaJ: quickfy deecerKfs upon her band of admirers. 

Cinders attack your cktthirtg and \odge in your hair. 

Smoke gets in ypur eyes- — W-H- 
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1 BO-miJe run irom Huniingion to Hin ' 
tdn. West Virginia, puillng 3500 tons of 
coaJ along the tracks of the Chassie 
System. Children lined the route to see 
the glorious sight of the old-fashioDed 
tfeLn as it hehowed smoke out over the 
countryside- Rowland delighted them 
by tooting the steam whistle frequently. 
Number 614 was one of the last 
steam engines built in AutencO- The 
Lima Locomotive Works popularly re- 
ferred to it as a "Super Power'' locomo- 
tive. It had an overiy large firebox and 
improved futures to utilize as much 
Etaam as possible for power. When the 
Chesapeake & Ohio Railway took deliv- 
ery of Number 614 in the summer of 
1943, it immedlatelv put it into service 
□n its passeugor line running between 
Hinton and CharJottesville, Virginia, the 
most rugged section of the C&O main 



line, nsing up and over two separate 
mountain ranges. Due to its excellent 
perforinancft the C&O was able to ex- 
tend Number 614's run all the way lo 
Newport News, Virginiftr e total diS' 
tance of 347 miles. Weighing In at 
434.2 tons, its drive wheels standing 74 
inches tad. Number 614 was nonethe- 
less doomed to a short life. New tech- 
nology reared its head. 

In 1P52. after only four years of 
Number 614 was bumped off 
the elite passeriger line by the tneoming 
diesel^iectrics- H hauled coal for anoth- 
er four years before being shunted off to 
early redremem. 

Most who came to view ii at the MO 
Railroad Museum in Baltimore saw it as 
a relic of the past. Rowland, however, 
had a special vision. When steam loco- 
motives were discarded three dec^ades 



the ^asborg Railroad fabovt] tantm a IWI 
llrw of pmmgcn each weekend. The rail- 
road mahntalm Its own shop jbelowf. 




ago. their death knell sounded so quick- 
ty that no one thought to apply new 
technology to them. 

But Rowland had never forgotten the 
big. beautiful beasts. In 1966 he found- 
ed the High lion Co.> which restored 
steam locomotives and ran thorn on 
nostalgic excursions throughout the 
Northeast. The Freedom Train was 
Howland's contrEbuUon to the Ameri- 
can bicenteimiaJ celebration- The 
half-mile long, red-white-and-blue 
train was pulled by a steam locomo- 
tive through 43 states. 

But nostalgia was not enough for 
Rowland. Id 19S0, he founded 
American Coal Enterprises (ACE) 
and announced his ACE 3000 pro- 
gram to combine ISO years of loco- 
motive development experience with 
m^or engineering advances that have 
oocumed in the last 40 years. 

Thus it was that Number 614 lum- 
fWeasig tvm tg pngs t J4| 
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COASTAL 

KAYAKS 

Bigger than their Whitewater 
cousins, these 1 - and 2-man 
paddle boats are designed for 
long-haul seaside excursions, 




hjiyAk«r Jn Malfic aboard a Dlrigo 1 7. 
Note iKHFt'T vcHortie, rtgh coek|Wt coaming. 



BY CUFF GROWER 




I t's lunchtime on the l^enai Feninsula, and we've 
just become the pJat du jour. Paddling our 
kayaks armmd a comer in the craggy shoreline of 
Prince William Sound, Alaska, the awesomenoss 
of the Landscape suddenly takes a back seat to the 
awesomeness of 1 5 killer whales coming at us on the 
surface like a pack of torpedoes. Our tight formation of 
seven kayaks disintegrates into a frenzied rout. 

The whales keep coming untd^ SO feet away, they 
pass underneath us and reappear on our other side, 
Welcome to sea kayaking. If you're looking for a new 
challenge, you've come to the right place. 

Unlike river kayaking — battling raging rapids en- 
gulfed in cascades of Whitewater whipped up by some 
invisible giant mixmaster — sea kayaking offers 
3 different kind of ride. Our route takes us some 250 
miles around Alaska's Prince William Sound and 
captures the essence of cruising in kayaks. We forgo 
the short bursts of roller-coaster entertainment — 
craved by the river kayaker — for the long haul of 



touring, exploring and experiencing from a waterline 
perspective an unpolluted shoreline. We paddle 
through herds of killer whales and drift through 
masses o-f sleeping sea otters. We aleo sneak up and 
staitle a hear foraging on a beach and get close 
enough to the seagulls to touch them with a paddle. 
Evan more spectacular than the wildlife is the sight of 
^'calvSng" glaciers. Aocompanied by terrific noise and 
spray, they release masses of ice into die water. In our 
$ea kayate we can get close te the action — but 
obviously not too close. Wildlife. Ice floes. The rich 
scenery. We can achieve a apaolai intimacy with the 
environment because of the characteristics inherent in 
the modem sea kayak. 

Sea kayaks are longer than tbeir river'rLinning 
cousins, about 17 feet overall. Hull shape is usually 
either rounded or V-shaped. They are not ae respon- 
sive as river kayaks; their mission is to carry paddler 
and gear in straight lines over long distances. Th& 
boats come in folding as well as rigid modeb^ 
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COASTAL KAYAKS 



ANATOMY OF A SEA KAYAK 




EXTERNAL COVERED HAttH 

mMWftng 20* x 

loicing gtarvas^ AhMtmAtieMi W" 
a sA vi^ u prevm iwwffrir^ 



GRAauoan 

arKlabow^^ 
permanmdy 



fTEMC3VABI£ BUCKET Si./Yr 
Is (ibsi^iKf Iv loi^duriC^ 
(anduntieus«moid tTvc^npAvatFi^L 



nvreiwAL FOOT aiMm 



SEAM TRIM 

xsopfwtdes 
wT jpawnd prcKvoion 



! 1^Qne^47la^ 5«OreeYfiorn F^lfk\K^^ 
Ijtiat cvolutton k^it» ksyaklng tcchnolof^ 



rUU^Rl<<A4. SHAPE 

[!hHacHlKnridsise« me ends 

cn OT l^^rmvKl^ nuff 
gi»d iiBiicn^ artd fas^ 



HIGH DECK CROWN 

iOdbncHor volume tor i 



Trldd and true sealsJdn hulls have 
given way to materials that would leave 
the Eskimoes of old scratching their 
heads. Fehrics such as Hypalon — a spe- 
dally coated nylon used in inflatable 
boat CDnstmctiani — offers abrasion re- 
sistance and won't deteriorate 
exposure to ultraviolet rays. While high- 
strmgth^ low-weight Kevlar is finding 
its way into the kayaking field, fiber- 
glass has become the material of choice. 

Kayaks also come in 1- and £-place 
models. Aside from differences in car- 
rying capacitVr lower volume boats put 
the paddler closer to the water and have 
narrow huUs. While faster and more 
responsive^ they feel more tippy. 

If you plan on doing any touring, 
you'll want a dry spot to stow your gear. 
Eguipment is normaliy carried in the 
onds of the boat inside the hull, al- 
though, as the photos UlustratG, some 



gear can be lashed to the kayak's deck. 
A rudder system on some mcvdels, oper- 
ated by foot pedals attached to cables 
leading \o a stem-mounted rudder, 
adds directional siability, parti-cuJarJy in 
a strong crosswind or big sea. 

Paddles also come in a wide variety of 
styles and materials so you can fine- 
tune paddle selection according to your 
needs. Graphite models now join tradi- 
tional wood and fiberglass construction, 
and blade sl 2 e is an Importani factor, 
especially on long trips. Most women, 
for example, who don't have the shoul- 
der power men have, may find a feather 
paddle w^th a narrow blade easier to 
use over the long haul. 

]f you'te a firsi-timn kayaker, or Just 
thinking about trying on the sport for 
size, you'll be amazed at how easy it is. 
Kayaks are easier to paddle than a 
canoe, and bec^ause they have a lower 



profile, they aren't as pione to steering 
errors caused by windage. 

But kayaking is not without its dan- 
gers for first-timers. Because it seems 
50 simple, it's easy to get into a siiuaiion 
you may not be able to handle. The 
biggest danger is capsizing in open 
water. River kayaking, with all that 
crashing whitewater, may look a lot 
more dangerous, but it's not. 

If you should capsize at sea, your best 
chance of survival is to roll the kayak 
back upright, which can be no small 
matter when fully leaded, if you fail to 
roll upright, you have to exit the cockpit, 
which means tricky currents can sepa- 
rate you from your boat. On tep of 
everything, you're facing the biggest 
killer of aLU--4iypothermia. 

Moreover, sudden wind shifts and 
tidal changes can turn a placid body of 
water into a hostile snare. Suddenly, 
you're in over your head. You might not 
intentionally paddle out for enough to 
lose sight of land, but what do you do 
when an unexpected fog bank rails in? 

The solution is simple. Prepare your- 
self ahead of time. If you're going to be 
doing some distance paddling, get two 
small but well-built compasses — hand- 
bearing and Axed — and learn the basics 
ofooastal navigation. 

Used with proper Judgementr sea 
kayaking can open up new vistas, Youll 
be able to navigate areas that are im- 
possible with larger boats. The kayak's 
shallow draft gives it mobility through 
marshlands and you'll see more wildlife 
than you ever knew existed. Itt 



SEA KAYAK MAMUFAtTrURERS 



AquiT^j. P.O. Rrix ]3f^7, Eaxloy, SC 29640. 
Okngn BoMtviarkx. F.O. Em 2D6. Blu^ HUL. ME D46k4 
Duiu^'s Cu^cim Buibt ILayabi, B90] Gowond^ Siaie 
nd.. EJert. NY 14C5T 

Easy lUder Canoe & Kayak Co.. P.O. Umt SQlOB. 
Tiikwild Bf., WA 

E»nwiM tkaan Kayak Cem-er. iSfiS Ouranleau Sc.. 
C-ranvkIla IsJand MarbUine Mki , Van«Riv«r. hC.. 
Canada VSH 3S4 

Ed4yline kayak Works. Paine Fiold Sooih ComplaK 
#30Z. E«mtt. WA M204 

FwihPfTTflfl Kjiysk O.. 1334 CartiHhflht St . Van™- 
W. R.C., Onada VCH 3RH 
FflHwi. [nc.. F.O. Em 70S77. ChariniCDfi. SC 29405 
BdJi HnuEhtiwiiy, B-40 BCuftQcl AJ.. WMOik, M.A 
02te3 

Hant Klcprcf Corp., 3S Uann £c]iiara Wesi. 

York. MV 10003 

MurinCr Kdytkks, 1005-X EOal SjpniCa, WA 

Nimbus Kayak Spocialiats, ^O-Z330 TyMr Si.. Pon 



COcjuitlaM, B.C., Coiiadti. V3G ZZl 
MoRlKiar Kayak And Cano« Co.. 40 Ayar ftd.. Loousc 
VaJlay. Long t^land, MV liseo 
Hotnliwofli Dofiign Works. I24l4 Hwy. tiOS. Evona. 
WA M204 

MorthwoEt Owm-Wliite Water Kayaks. 143CP N E. 

ISSrU PI., WoodinnIJo. WA 94072 
Ocoein Kayaki Ltd- 47-6S4 Kam Highway. Kaneot». 
H[ 96744 

Ormi fliw *'lCfr50O Johnsun &.. VirUjna. 

B.f... Carurla VflW JC6 

Pacini; Rm. 21!^^ Pgwlar PLra. ViOflrwi, R.C.. 

Canada VBT 4K2 

PdcirK: WaiCT SpOetJf, 162D6 Padhe Hwy. SauCh, 
SaaiiLe. WA 9SIB6 

S«a Trek Ocoan Kayakjnv Cenesr. ScJwenmaker Pi.. 

F«n of Spring St . Sausalno. CA V496S 
Seawoniiy Dasign Lid., 1611 Honh 63rd, Seaxiia. WA 
96103 

Wea Sido Dui ShopL P.O bnc 1S7. Stulon B. Buffalo. 
NY 14207 
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This 2-drawer file has a pullout manuscript 
shelf and a hideaway fireproof box. 



O nce upon a file calling 

were made of oak- Theiy had 
the warmth and elegance of 
an earlier ago— before metal and plas- 
tlciook over our lives. This z^rodu^an 
file cahinHt harks back tx> that time. It's 
made of solid red oak and red oak- 
voneer plywood. 

The cabinet is designed to hold a 
lettei^size sacujlty hm. We used a Sen- 



BY JOHN CAFQTQSTO 

try Safe model 1 ISO, by John D. Brush 
& Co.. E. Morthpcsit. MV t Era ^ 
safe for 30 minutes at up to 
and costs about $3S at hardware and 
oflHce supply stores. The safe hides 
under dummy dividers^ which you can 
camouflage with short file folders. Of 



coux^e, if you don't use the safop make 
all the dividers Ml sbe. Otlver features 
Include drawer locka,^ fuU-extensJon 
drawer slides and a manuscripC shelf 
that paps out^ acdvatad by a pair ef 
concealed touch latdhes. 



aipdt M)0 while paholiiij John C^ponstD 
C-olor photiHJ Hia^ htartman 
Phopto itylixtr Gabc HemC* 

TedvilEal mti Den Maiv^ 



f-OFULAa MeCHANIC^ * l?S5 



97 





CWUC FILE CABINET 

rff' WIO€ X 21“ 0€FP J! 3r hflGH 



GROOH/F 

LONG 



NDIOH \ , 



NVLON GUOE U 

i>EmjLZ 



FINGEfiGRflP 

UNOCBCUT 



2-ur^ 

[TYPICAL] 






2-3; riYFJCAl/ 



l/4’-\jyipE 

DACtOES 

ITYPiCALf 



S/T6” D££P^ 
I 3/4" DADO 



3/4'-[m 

HOL£ 



1M"j5 1/4'' 

DADOES AND 
OROOVR 



HOLE 



OR^ER yJDE 



TV 2“ f 
WASHER 



S/16^ 




.Ff 


T 1 

l-T 1 


_B ' 




r 




1 1 
ur 




t 

5fW 






^3/8 X r 






DOWEL 











Ln-i 


1 






L-TS*^ sevel 






— N 
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MATERIALS LIST— OAK FILE CABOfET 



K«f 


Nc^. 


^06 and ■[ae6Cf1pd^^fi (iu«> 


□ 


1 


H X 14 X 1814'" pine Cbotiwn cleanj 


Y 


Z 


1 X UKJch. latch 


A 


1 


H K K V9^" oil ptywcwd (fopl 


P 


2 


14 X 14 X 314* nirw (side fliwt) 


Z 


4 


1V4" No. B fh i^reiw -aitt!] wushvr 


8 




'=5^1# 1 )c ir^k (siljff uiml 


0 


1 


X 14 X 1714'^ iuk ihm t¥im> 


AA 


2 


1 X 4' bnss'piated pull 


C 


1 


H « 17 K 3PfV5|^ lutian ptywwrf (i»irJc) 


K 


1 


14 X 314 X 17^~ Mi pLywiKid CUw 


B8 


2 


14''-dia. X IVIi" brass -plai^d cam loci 


D 




X Z K ieVr4^ piiar [franw^ tk|a| 






bcAfdl 


CC 


2 


W* K 3VI" brass label holder 


C 


E 


^ X Z 13' pLfu b€ifi/btekl 


S 


4 


14 X 9l4 X l8!4~lBLjafi plywcdd (itr^iAT 


op 


2 pr- 


la"" full-wrtefwion drawer slide 


P 


i 


14 K i3^^|.b ^ !■&" Ifluaft plyi^ctod ^diiBt 






ebdel 


EE 


] 


X 14 X X^aT onk (spahwl 






paneLT 


T 


S 


Vb X 914 X 14’4''laLian plyw«x3 (dn^rtf 


¥F 


2 


t4 X 1^ X 19 V Mi [*p^l 


G 


1 


161%^ Mk ^nK>*dtj>gJ- 






berk) 


G* 


4 


^ K 9w tiylMi ^lide 


H 


1 


W X Vb K i r«* >!shplf Hop> 


U 


8 


H X 9'/k X 14^j»" Liuan prfwood 


fffi 


8 


14 X 2" hafdwtxtd dowAl 


1 


S 


14 K J9^T*3h 30' cwk pVmkmxI T*ki»l 






[dhrid^r) 


tt 


14 


1^" Ho. e 9i ficrtw 


J 


12 ft. 


Tjg >f 14'^ pak (pdgiivg) 


U1 


4 


14 X 3 X 1 4%^'' lamin ptywwd £d<'d<terj 


JJ 


S 


1' tilo. B rti ax6w aiid washes 


K 


2 


m X fF[rik4plfvt«> 


V 


a 


14 X 914 X 1414'' laiian plywwd tdrawsf 


KK 


9 


>i4' Nol 4 Eh screw 


L 


13 


^ X H 1^4" LAjUi^i lilywood frpilinPh 














M 


1 


14 X 15’*/,, X Mi pLywMd 


W 


2 


14 X X LBLL&n pfywDod 


Drwwqr slides. puJ£s. ]JxkE, teuch latches: and nylon 






(nunuscripc. stielO 






(drawer txxMffloJ 


g;lidu (iw^ Annw Product*. Bo* 44&. East 


N 


1 


X ] X idFawwftwftl 


X 


a 


14 X 214 X 114^* pliw (Bpa«? 


NoAh|KMlp NY 1 1731. HiK|UKt pdcih list #10. 
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S Tsp oppc^ltf sicfe In place and clomp, 

udf>g boords to ovokl mmlThg vermf. 
Check iquorenesj ihirt dannfK If necei^iy. 



t f?lp edging itrlps a h»lr wkler than % in. 
GFue to jide, then frame edgeSv and damp 
of majklng tapi! umli lAry. 



Fife-safe box fits lower cirov¥er. concealed 
under dumnr^ dMden. Full-extemlon slides 
on both drawers pennht eaiy occesf to Items 
scored at the bock- 

Und&ncut the front edge of the manu- 
script shelf to serve as a fingergrip 
using a rasp or spokeshava^ then apply 
edging to the fmnt and sido edges of the 
shelf. Groofve the front and side edges 
of the cabinet top for V^-in. -thick 
Splines. Cut corresponding grooves in 
the side trim. Then, glue and clamp the 
top assembly together. 

Bore dowel holes in the lop edges of 
the cabinet sides with a doweling jig. 
Transfer the holes with dowel centers 
to the underside of the top trim boards- 
Check the top for fit, but do not glue it in 
(Fleasa turn to 1 ZO) 



W flOre dowel hcrf^, ihen frarider Note 
kxatlom to top assembly uilng dowef c«m 
ten. GIlh^ top down after finish la applied. 



ifpckabie file drawert have dadkxs cut ilnio 
sJcIn foF V4-ln. lauan plywood dividers 
liaised paneh and beveled edges of the 
solid oak drawer faces are cut on tabic saw. 

Check for squaronosSr and shift iho 
clamps to biing it square if necessary. 

Rip the Fin . -thick edging from solid 
oak, Then^ rip these pieces slightly 
wider than in. so they can be sanded 
flush easily after they are applied to the 
plywood. Glue the edging pieces in 
place and tape them dovyn with strips of 
masking tape at Z- to 3-m, intervals. 

Glue and clamp the top trim (Q) to 
the toeboard (R). Apply edgingp then 
round over the top trim with a ^/a-in.- 
rad. rounding-over bit. Mount the toe- 
board to clsats glued and screwed to 
the sides and lower frame. 



4 Apply 9 lu« to dadoes and frame edges 
and tap frames Into place. Align all front 
edg«. flotfom franne has rro dust panel. 



Begin by cutting the cabinet and web 
frame pieces to size. Mark the position 
of the six dadoeSn and cut them with a 
V^’id,-dia, straight bit in a router or a 
dado blade in a table saw, Cuts must be 
accurate to ensure a square cabinet and 
precision-fittmg drawers. Aiso cut V*- 
in. X ^ni^in. rabbets in the cabinet sides 
and top to receive the back. 

Cut V-i-in. X grooves in the 

frame members. If the plywood for the 
dust panels and splines Is slightly ]ess 
than Vj-in. thick, adjust the width of 
these grooves accordingly. Glue and 
clamp the ftanles together with the 
Splines and dust panels in place and 
check the frames for squareness. Do nm 
glue the dust panels— they should float 
freely In the grooves. 

Sbghdy sand the sharp edges of the 
ffame side pieces with 220-grit abra- 
sive paper. Then, glue the frames into 
the dadoes and clamp the cabinet. 



f Damp bhxki to inn^ Ji 4 rfac€ of 

cabPfKt sides and cut dadoes, for web frames 
uiJng a router and straight ^/4^lr>.-dla, bit 



Z Cut 74-lrt grooves in web frame pleces far 
dust panels and groove 

width for under-thlckne» plywood. 



S Glue up frame with splines, in«rt dust 
panel and clamp square. Leave panels un- 
glued for expansion and contraction. 
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Mil. 




Our ea^-to-buiid bookcw hm 
tWQ ^hwj Chst rest on 

r«fnov^e siwff peqf^ The pe^a nt 
ne^i^ bi liras grummets faCxM|. 
Detail (topf ahori^ mat the sflfl^rnr 

H cm shrni to allciw shc^ to fh 
behind the cablnet'i 



Cpiar And blKk And wtute 
hpwrto phptof ■ itosm C^pewsro 
Codw bocicwie phPtP: P-tsny Hanrnjn 
$^irt: GaDe Hemcfc 
tcmmcAlAitist: Dor\ Maiws 




f lru«n bMhcaae bottom Into the dado 
cot In the cabinet side. Then, mark bottom 
for curtllng the end notches. 




7 Sand with a flnbhlng aander or 
hand with a sarvdlng bfock. Avoid round- 
ing over edgei chat receive tditu 
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2 Cm Che vadcM rabbets and dadoes on a 
table saw using a dado* biader ^lote ttw 
homemade, '/ 2 ^n. plywood table insert. 




1 Use th^ simple pin and block Jig to bore 
evenly spaced shelf peg holes. PcHition the 
block so the pin Is Z In. from the bit. 




M Rou me edges of me stiles wHh a ^/^A-in. 
roundlng-over iait. Be $ure not CO shape the 
front edge of the cabinet bottom. 




# Shape the decc>rattve b^ and base wm 
a roman ogee rooner bit* kovt a wide board 
flirt Chen rip the %-ln. trim to size. 
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Guide To Shelving Systems 

SRACE PROGRAM 

Start your own space reclamation project with this guide 
to sheJf construction and instailation. Then, build 
our traditionaf painted bookcase from the plans included. 



Mirty aU homeovuners shajre 
a oDUHtitm problem — ^lack of 
storaga space. Regardless of the size of the 
tiDuse, It seems there is never enough room to store 
everything. This is true especially for ccmdommiiim 
owners and apartmm dwellers. Fortunately, easy-te- 
build shelving systems offer an effe<?dver ineKpeosive 
remedy for The dtpit-ytiurselfer. 

Presented here are more than two dozen ways to build 
and install shelving. The techniques shown recpiire no 
specjial sldlls or tcKila and they all can be built using 
readily available hajndware and siandard-size lumber 
and moldings. 

Shelving materials 

Shelves are inest commonly made from particteboard, 
plyviwd or solid lucnberand are either ^4 or 1 in. thick. 
Bdge matments are often applied to shelves (see the 
photos on page 103) for one or more of the following 
reasons: to conc^eal an exposed plywood edge, to add 
rigidity and LncreHse the shelf s load c:apacEtY^ and to 
create a decorative detail. The exact shelf design you 



choose is determined by the weight 
of the items being stored and the 
looik you desire. But remember^ it^s always better to 
overbuild the shelves sbghdy to prgvent sagging end 
possible collapse See the chart on page 103 to help you 
detennine the proper shelf construcuon. 

When the shelves^ appearance isn^t iiuportant, such as 
whan maldng utility shelves for the basement, gamge or 
worlcsbop. rJo. 2 common pine is quite suitable. This 
grade pine has knots of varying sws, so be sure to hand- 
pidc the boards carefully to avoid loose or oversized 
knots that will weaken the shelves. Note that if the pine 
is to be paintaiL first seal each knot with shellac to 
prevent bleed-through. 

Particleboard is the most economical shelving meteiial 
and is often used under plastic laminate. The disadvan- 
tage to particleboard ts that it's heavy and tends to sag if 
it Isn't supported properly. 

When the look of fine hardwood shelves is desired, 
choose baidwood-veneer plywood. This cabinet-grade 
plywood is less expensive and lighter than solid hard- 
wood and it's warp-froe. Also, extra-wide plywrod 
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4 Asemble the arid 4d 

finishing nalli. Tape the back panel In place 
imporartiy to bold ttw cabinet square. 



i Glue and nail %4n. bloda to the front 
ecfge or the lidet- fbe blocks bring the tidei 
out RtBh with the cabinet bottom. 



# Glue and nal;l hart^ocxf shies In place 
wHft edges overhartging slight^. Then 
plane stils Husb to camnef . 




10 Miter the ends or the tffrn pieces after 
routing the decorative edge. A homemade 
mhefing Jig ensures safe, accurate cuts. 




1 1 Ghie and nail the trim to the cabinet- 
Oe sure to bore pilot holes flr^ Then, set die 
Fialb arid flii the holes with wood putty. 




12 After painting the bookcase, tap the 
grommets Into the shelf peg holes. Coun- 
tersink the holes dighfiy. 
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GUIDE TO SHELVING 

^halves ara made easily without having 
to e<ige-jpin boards together. Conceal 
the plywood's exposed edge with any 
one of the 12 methods shown In the 
photos on the facing |!^ge. 

Fixed vs. adjustable 
Shelves can be installed as perma- 



nent fixtures in a cabinet or as separate 
components that can be adyusxed or 
removed, if necessary. 

Large cabinets or cabinets without 
backs often have several adjustable 
shelves and one fixed shelf. The fixed 
shelf adds rigidity and strength to the 
unit. Fixed sheivas for small, light- 



weight cabinets can be attached with 
simple butt Joints using glue and 
screws. Howevern for a much stronger 
assembly, you should ose dodo joints to 
install pemianeni shelves. 

The tv¥o most popular ways to sup- 
poit adjustable shelves are with shelf 
pegs set In holes bored in the cabinet 




BOOKCASE wrm ADJUSTABLE SHELVES 

IT DEEP ^ 3 7-1 JT WIDE i 43 - 3 f7' HJGH A 

■ DEEP K 3 / 4 " RABBET ^ ^ 



5J16" DEEP H 3^ff* RABBET 



4 D 

HNJ^KJNG 

(MAJC. 



RCXfT FOGES WITW 
OVER BIT 



li^ur- 



r iTt^cAii 



i/r-DiA. J! 

1^2" DEEP HOLE 
flTPlCAlJ 



^f4* BRAD 



GROVIMET- O 



ROUT EDGE 
WtTH 5/32“ 

OGEE BIT 





. 3/4^ 




E 


r~^ 




y ^ 




1 




L'-Ml 


\ 



MATERIALS LIST— BOOKCASE 



Xqrr Ske IuhI 

A J ^ X I X M'' bdrch ptywood lusp} 
B a ^ X lOVb K birch piyvt<ii»6 

C 1 'A « aS^i. X 4i3i^At UtKh plf¥P»oa 
ihaAy 

D Z ^ H ID^A X 34W bibch p3ywc4xl 
IshdiO 

£ 1 K liVi X birth plywood 

IkwtUNiiJ 



F 2 ^ M tZ“ birt^ (skle iriml 

G I =■/* K H 37 bireb itrom 
tfiMLl 

H i X I Vh X bkndl [Bpmn) 

I Z X 1<4 X idV hinzh CstilqJ 
J 2 X 1 X birth 

Isidfcmfir) 

K 2 ^x3xia' birch |bai« 

L I H X 3 X 37'H^*bt«h ffeMSB 
Irgnft] 



M Z ^ X aiA X jarth pJyvtood 

Ebottom BupponJ 

N Z ^4 M X 2 'A^ bimh plywood 

E«rtWf bbocki 

O eo ^A“-dk- pn?FTiin«i, 

P S Shflplf peg 

CArpaniBr'i lOO^ Olid IZOgrtt BbrasivB 
pipAr, priiA«r ivkIptcwi^. icrvllc Im«k palni 
[we Ox-LirtO SBlJji fugg^h^l pourit. No- 

ME'IBK 



ADJUSTABLE SHELVIMG 






Ac|iotahfe shelf pegs are available In a 
variety of ftyla at hardware storei. Make 
hcvnefnade pegs from <lowe1 uftlom |l^|- 




Here are two ways to install a^^ostable 
metal itandardi; fluih^niountetJ set in a 
groove fleftl or surface-mounted (r^gttt|. 




Metal tcandard^ with adjus^ahle brackets 
can tie screwed directty to the wall or set In 
attractive hardwood upr^ti, as shown. 



\02 
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sides, or with meta] standartis. Shelf 
pegs are Inexpensive, easy to kistal] 
and suitable for nearly all cabinets. 
Meoa] standards are mot^ costly, but 
they are available In two styles. One 
style holds flat metal clips for use in 
cabinets. The second standard accepts 
brackets to permit installing shelves on 
walls without a cabinet. 

Bookcase construction 

Our modest'Si£od painted bookcase 
requires slightly more than 3 sq. ft. of 
floor space, yet it provides nearly 9 sq. 
ft. of book storage (almost 12 sq. ft. if 
you use the top surface). 

The bookcase cabinet and shelves ate 
made of birch-veneer plywood faced 
with %-tn.-thick solid birch. The two 
adjustable shelves rest on shelf pegs set 
in holes bored 2 in. on-contor. 

Start by cutting the plywood parts to 
size as given in the materials list. Next, 
out a V 4 -in.-wide dado in each cabinet 
side 2Vi in. from the bortom edge. Mark 
the cabinet bottom for cutting =?^ln.' 
deep notches in each end, as shown in 
photo No. 1 on page 100. Then, rabbet 
all four edges of the cabinet's top Note 
that the top's rear edge rabbet is only 
in- deep to accept the birch- 
veneer plywood cabinet back. 

Now bore a series of evenly spacod 
shelf peg holes in the cabinet sides 
before assembling the bookcase, To 
ensure accuracy, bore the holes using a 
driU press ot a portable drill fitted with 
a drill guide accessory. Although most 
shelf pegs fit Vi-in.-dia. holes, purchase 
the pegs and check their shank 
diameter before boring the holes. We 
used shelf pegs that fit into brass grom- 
mets, which add a clean, finished look 
to each hole. Install the grommets after 
the btxikcaso has been painted, (The 
peg and gremmet system is manufac- 
tured by Ferum Hardwarer Box S98^ 
Pine Brook, NJ 0705 B. Write to them for 
a list of retailers in your area.J 

Assemble the b<x>kcase with wood- 
working glue end 4d finishing nails. 
First, tape the back panel to the top and 
bottom to hold the cabinet square. Next, 
glue and naiE the sides to the bortom 
and attach the top. Leave the back 
taped m place until the glue dries- Be 

(FI^ss tmn tc jjdge J t O^ 



MAJOMIfM SPAN RATINGS 


SNehrlng 


Maximum Spaa 


Material 


Between Support" 


pa^td9board 


24 in 


^io. plywood or 
scid ^rtbar 


3^ In 


solid lumbef or 
ghj«d-up. douM^^. 
plywood 


eoin. 



Tlww di i M iaiQfM fat 1 1CHn.-*idfl rum«inlH»d aM 
vrtfi ■ k»d dI X pounds per tooT. fi« 

W fed a stuti Ati 'a idirAXiUd iriii a ^ 

>c stt^ietW afcng ftiani ^ * 4-* x J x S-m.- 

long ^ 4 »port deal undei- rie nw i3rf Hh she» ad Sia midcHe el 
[he *p»i 




Attach V^^K-thkk harckvood strip using Cut V-grcxive In shdf i edge on a tab^e saw, 

glue and brads to conceal plywood's edge. Then, attach a triangular edging it rip. 




T-moldlng. available fn plastic or altiml- Solid w^khI shelving can be shaped using a 

nunt, fi^ Into a slot In the shelf s edge, muter to form a carved, decoFatIve edge. 





Attach ’/f-ln.-dla. half-round molding to a Affix cove molding with glue and 1 -In. 
plywood shell fa form a buil-nose edge. brads drFven through the upper flat area. 





Here'i how to attach a stiffener without A rabbeted solid harrfwcH^ stiffener Is an 
naJfs. use glue and V 4 -in. plywood %pnm. effective to prevent sagging shelves. 




Toassemble with only veneer showing, cut Double %-ln. plywood shelf h« m plastic 
an 'V,,( 4 n.-deep x %4n. rabbet in ihelt. laminate top and a ’/ 4 -In. hardwood edge. 



ID^ 
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Bacicyard 

Banquet For 
The Birds 

Build 3 super feeders that money can't buy. 



BY DURRAE HENRY 



WINDOW FEEDER 

Oei^gried to dhK'otJfag’e fciirds. oyr window feeder 

I below I will l>e pop4if^r with the Gfack-CHiipped Chick^i^ciee. 
MLT^lte-bredsted Nuthatch and Tofted Tltmortse fright 
especially when slocked With Ehair favOCite 
food — iunfldwer seed. The ned-hreastEd Nuthatch and 
Hoiise Finch will aiso zem in on thii feeder, which 
offert compFeie protr^ticn fram thie elememcs. 



E very year more and more people are 
taking advantage of the “cheep"' 
entottainmont and tuition-fhae 
education provided by birds that visit back- 
yard feeders. By observing these feathered 
dynamos, you'll lay to rest the phrase ' eats 
like a bird/' Birds actually consume as 
much as twice their v^eight in seeds and 
insects every day. They may have no 
problem finding plenty of food in Summer. 
Howaver, in winter when natura] food is 
scarce, the birds need eKtra help. Birds are 
colorful, fun to watch, and by supplying 
them with a regular source of food you may 
encourage them to remain year ^round. 
providing the best and safest control avail- 
able for pests such as moths, wasps, anis, 
aphidSp mosquitoes and grubs. 

If you've b€jen thinking about feeding 
birds, mw's the tims to do it. With our 
plans you can build a feeder to attract most 
of the oomtnon and even same of the rarer 
birds. Of course, not everyone will have 
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the same species in lus or her backyard. 
West of the Rockies. Cbosinut-backed 
Chickadee, Pine Siskin and Bushfit will 
find your banquet. In the East, Tufted 
Titmouse, Cardinal and Blue Jay are com- 
mon. Bobwhite^ Hermit Thrush and Red- 
bellied Woodpecker frequent the South- 
east. while the South west ho^s California 
Quaih Plain Titmouse and Scrub Jay 

However, since birds aren't aware of 
geographical boundanes. some ranges 
overlap. The birds illustraied here are 
considered the most common for the re- 
spective areas, hut e bird enthuslnsi in any 
locality may well ta« treated to 30 to 30 
different species in a single feeding sea^ 
son. Habitat, also, will determine what 
kinds of birds you'll entertain. Rural and 
wooded areas will attraa woodpeckers 
and titmice, while urban and suburban 
areas will Land toward cardinals, jays end 
Housio Sparrows. 

Mo matter where you live, it's crucial 




HANGING FEEDER 

The extended roof of ovr hanging feeder |left| 

otters protectron frofn rain and snow for hfr^fe 

the f Ize Gf ih* Dark-eyed Junto and Purple Finch 

(right |. It also shields them from har^h 

winter w1r>dt. The 5oet will attract j»r j«j 

tl^ Downy Woodpecker 

fbelowfas weM a$ rPNC 

chickadee} and erther 

speties of woodpecker?- 



DARK-EYED JUNCO 



Feedf r dcsiignfi 
Durr«« Miniy 
feeder eonurucEion 
ltourJf» CEpGtono 
Cotoir prioto-^ 

Piuil Sclocca 
Sla Ct and wnite phgtQS 
fteturfa CmptJtMo 
fechniqjil gn 
Eugene Thom p<Gr» 
U/irMrr rangp rnaps 
Sally Onopa 
Pffd pJliiMratiDns 
ArtiHir Slng*r 

l^lsnfTHd Dy pri^iuicin 

cfJVcm[ttii%FnefK3, 
W/iilSem Putaihing Co He. | 



Larger bird} filch 

as the Evening 

Grosbeak, fllue Jay and 

Northern Cardinal pictured 

below prefer aptaTform feeder 

frightj, which wJJI give them itabllFty 

In landing and a? cautloui birds, 

an ynobftcucted view of their lorroyndings. 

Many oifi«r bfrdl* will b« attracted to 

this open teeder, indudfrg the 

Aitiertcan Gddllndi arid House Sparrow, 



EVENING 

GROSBEAK 



BLUE JAY 



NORTHERN 

CAROINAL 
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thai once you've begun to feed them in 
the winter> don't stop, because the 
birds witJ come to depend on findmg 
food in your bNcky^ird. 

like people, birds have preferences 
for certain foods. Some, like gold- 
finches, cardtnals and House Ftnehes, 
writ! dive into a pite of sunflower seeds 
but turn up their beaks at cracked com. 
Hinds that normally ©at insects — ^nut- 
hatches^ chickadees and woodpeck- 
ers — often change their diets to seeds 
in winter. H'% impon-ant lo fll;] your 
feeder with the correa. seed if you want 
to attract mont? than just snow. 

There are as many outlets for buying 
Seed as the type of seed itself. Most 
supermarkets carry an all- purpose mix 
that usually contains filier — ^seed thar 
ever^ the hungiiesi bird won't eat. h's 
wise to read the label and avoid any 
package that has the most common 
filler — ^milo- Butk tots and specific types 
of seed can be found at better hardware 
stores, garden centers, feed and graLni 
mills, or through the Yellow Pages 
under Seeds or Pet Supplies. Also, there 
are two notable mail -order suppliers; 
Audubon Workshop. 1 5Q1 Paddock Dr.^ 
Northbrook, IL G0062, and Duncraft, 
Penacook, NH 03303. Write them for 
their catalogs. 

Seeds aren't the only food attractive 
to birds. Insect-eators such as wood- 
peckers, chickadees and nuthatches like 
suet, which is available at most meat 
counters and often is free. Soapy beef 
sufil is best, but remember to removo it 
during a^jttended periods of warm 
weather since it spoils quickly. One 
large chunk should last Elie winter. 

Pieces off^it (orange halves, raisins, 
cherries) are appealing to woodpeckers 
In winter and lanagers and orioles in 
summer. Almost all birds will enjoy 
stale baked goods, and all but the 
ground feeders will relish peanut butter 
mix. For this high-proteln. high-energy 
food, melt 2 cups of suat and add to it 1 
cup of peanut butier, 2 cups of yellow 
com meal and 2 cups of fine cracked 
com. Pour Into forms, chill until hard- 
ened^ then plaoe on dowels connected 
to your feeder or In a suet holder. 

Also, because birds lack teeth and 
need some coarse material to grind 
their foodj some type of grit is neceS’ 
sary to round out your feetling program . 
Without grit, birds can actualliy starve at 
even the best stocked feeders. Com- 
mercial grit is available, usually 
crushed oyster shells that sell for about 
S7 for 10 pounds. Or, you can use 
masonry sand mixed at a ratio of 1 
pound per 10 pounds of seed- The grit 
can also be supplii^ in exl.ra dishes or 
trays like we show on two of our 
feeders. 

Location of the feeder is as imporcant 
as the seed you put into it. The type of 
feeder you use will determine where to 



place It. All feeders should allow you to 
see the birds easily. Shelterecl areas are 
best not only because birds won't toler- 
ate strong winds, but a hanging feeder 
may be blown about and lose much of 
its seed. Ail feeders should be at least 5 
feet from the ground and 10 feel from 
the nearest tree or overhanging branch. 
With the exception of the window feed- 
er. stations should also be placed IQ 

Feeders 
and Feed 

The mosl common birds. Iheir 
preferred food and type of Feeder. 



SPECIES 



farther south than usual. This can pre^ 
duce a larger vanety at your feeder. 

Most likely, the less cautious spar- 
rows and startings will be the first 
guests, hut others like cardinals, chicka- 
dees and jays will soon follow Slni::e 
you'll want the birds to find your feeder 
before cold weather in. September 
15 a good time Lo srrarL stocking it with 
food. Some people stock their feeders 
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American Tree Sparrow 






jlI 








• 


* 


* 


* 




Black-capped Chickadee 
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Brown Thrasher 
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Chestnut- bached Chickadee 
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Chipping Sparrow 
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Common Grackle 
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Dark-eyed Junco 
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Downy Woodpecker 
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Evening Grosbeak 
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House Finch 


* 


* 1 


1 * 










* 




* 




House Sparrow 
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Mourning Dove 
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Kprthorn Cardinal 
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Pine Siskin 
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Purple Finch 
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Red -bellied Woodpecker 
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Hed-breasted Nulhalch 
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Scrub Jay 
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Song Sparrow 
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Tutted fhmouse 




' 1 

w . 


\ • 




• 




F 




... 




P 


White-breasted Nuthatch 
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White-crowned Sparrow 
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Vvhile-throated Sparrow 
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feet from any buildings. This discour- 
ages squirrels, which are fond of seed 
and able tP get at almost anything. It's 
also best to place the feeder IS feet 
away from brush or thick bushes since 
you don't want to offer your feathared 
guests as fast fond for a hungry cal. 

Vou'vs made a feeder, hung it In its 
proper place, and loaded it with seeds 
birds dream about, but there ar© no 
birds. Be patienl. To let them know 
you're open for business, sprinkie bread 
crumbs on the ground or place some 
seed in a &hiny pan. Your feeder won't 
be an Immediate success, but as North' 
em birds' food grows scarce, many will 
move south to their wintering 
grounds — your backyard. Karsh North- 
ern winieni often force certain species 



all year> while others stop in April or 
May or whenever naturaJ food becomes 
available for the birds. 

Feeding birds doesn't come without 
its share of frustrations. Squirrels can 
be an ever-present problem areund 
even the best located feeders. To deter 
these pests from hogging your station , 
place cobs of com or peanuts in the 
shell for them around your prepercy, far 
from all feeders. Also annoying are 
starlings and House SpatTOWS Once 
you've attracted these aggressive glut- 
tons, It's herd to got rid of them. By 
using sunflower seeds only, they will 
avoid the feeder, but so will some of the 
more desirable species. On© remedy is 
to place their favorite food — bread 
erttmbs or dried dog foocf — away from 
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feeding stations. Also, unlike most 
birds ^ starlings feed late In tbe morning 
and early in the afternoon. By putting 
out a small amount of seed early in the 
morning and, if necessary, again in late 
afternoon, you'd give the preferred 
birds a head start. 

Vou may be alarmed! to find an occa- 
sional hawk grabbing your favorite jun- 
co. There's very little you can do to 



discourage them. Bui remember, 
hawks are an important part of the 
baJanoB of nature, and they are proteo- 
ed by law. They actually strengthen 
bird populaiions by feeding on weaker 
and slower birds and can be a ihiiH to 
have as visitors. 

Other than refilling, your feeder 
needs no maintenance. Our stations are 
made of decay-resistant redwood and 



will provide years of troublefiee feed- 
ing. Don^t use commercial stains, seal- 
ers or paints on your feeders- They 
ooncain chemicals that are harmful to 
the birds. Keep your feeders and feed- 
ing area clean. Seed spilled on the 
ground will provide food for ground- 
feeding birds, but don't let it accumu- 
late because it can become moldy or 
attract rodents. Deep snow should be 



Hanging Feeder 

This feeder was designed to keep both 
Che seed and birds dry during feeding. 
The aluminum screen allows any water 
to drain through immediately and the 
removable roof section is joined to the 
cop with a ship lap Joint that makes 
rehlling easy while keeping water out. 
A grit tray and suet holder are posi- 
tioned on each end and the feeder is 
hung from two eyebolts so it will be 
balanced to prevent Seed loss. 

To build it, begin by cutting all parts 
to the sizes given in the materiaJs list. 
Then nail the sides to the seed dtvoner 
and one of the acrylic support rails. 
Next, nail ihe peak and other support 
rail to the fixed roof panel- Join all base 
parts and rout the rabbet for the screon; 
staple the SCtmo in place. Join the roof 
to the sides, slide the acrylic panels in 
place and glue the filter blocks Into the 
bottom of the grooves 60 the acrylic 
rests in. above the screen- Screw the 
feeder to the base as shown, then slide 
the removable ifoof In place and install 
the roof pins. Hang the feeder with 
aviation cable as shown. 






Photo showi tubaaeflibliei ready fur final 
assetnOdy. lUoCe that peak Joined to fixed 
roof pond before p^neF 4s attached to 



AttjKh icreen to ihallow rabbet in boie 
using Vi-in.-kmg staples. M«t utfMty staples 
ore coated for weather redstance. 



MATERIALS LIST- 
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Glared from undem&ath feeders w 
ground seeds accessible to jun- 
coSh sparrows and towhaes tiiat feed 
there. 

Since different binds feed at diffareni 
heights^ use more than one feeder to 
attract several species. A well-balanced 
program includes a platform feeder 5 
feet from the ground, a window feeder 
and a hanging feeder 5 to 8 feet high. 



Now that there are birds comLrig to 
your feeder, you might want to know a 
chickadee a nuthatch. Many excel- 
lent field guides are availablQ. In addi- 
tion to photos or illustrations of each 
bird, the better books include range 
maps and voice and habitat descrip- 
tions. Most also feature checklists so 
you can record each species you see. 

Among the more popular guides are 



fiogsr Tory Peterson's A Fieid Guide To 
The Birds, with a separate edition fpr 
east and west of the Rockies; Birds Of 
North America by Robbins, Bmun and 
Zim, which includes all North American 
species; and TheAcidubora SbdotyJTeld 
Guide To Worth American Binds, also 
with volumes for eastern and western 
regions. All can be found at, or ordered 

E4im I J 



Platform Feeder 

Some birds prefer an open platform 
feeder. But. when seed is exposed to 
rain and snow, the moisture can cause 
rot. This feed&r features an aluminum 
screen tray that provides great drainage 
and can be removed for cleaning. (Be- 
cause birds can stick ED cold surfaces, it 
is wise to coat the screen with vegetable 
shortening during severe cold snaps.) 
Also featured are built-in grit trays and 
sharpened dowels for adding corncobs, 
baked goods and fruit to the feeder 
sides. The dowels should be removed 
when not in use lo prevent injury 
playing children. 

Begin building by cutting all the parts 
to the size given in the materials list. 
£hon assemble with resorcinol glue and. 
natJs. To make the squirrel baffle, trans- 
fer the drawing pattern onto aluminum 
and cut the shape with tin snips. Then 
bend the aluminum into a cone as 
shown and drill the rivet holes. Install 
the rivets and attach the baffle to the 
pipe with the hose clamp. Add the pipe 
flange, then prime and paint the pipe 
and baffle. Attach the feeder. 





Completed platform jhom hpw fo make hafne, cut shape uJlng patteni. 

slide through asumbly. Screen tray, with then bend aiumlnum Into cone shape. Tape 
matching dowel holes, fits Inside platform end& together and drill rtvet hoiet. 







MATf niAL» LIST— PLATFORM FtEOCR 
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Take this 
museum quality 

Chippendale 
Chest Kit 
for only 

u'kk no further oMi^jafion 



The House of Miniatures inv'iies you to build. 

A collection of authentic 
true-to-scale antique furniture 



E xperience the personaJ sattsfactiuti 
of creating atilique ne- 

f UTiducliojis witli your very own bauds, 
magine the thrill of display ing dassk 
Chippeudale in your home: Showing off 
a Hepplewhite dining set or a Queen 
Anne table. These are among ihe 
world's mcKst treasured antique's. Now 
you can enjoy the timete^is beauty and 
<^arm of these fumilure masterpieces 
in minwtufv-m(h our extraordinary 
museum quality kits. 

Each House of MiniatureEii kit is pre- 
cisiort-scaJed to 1/12 of the fult-si^e orig' 



tual. Only furniture- 
quality hardwcKsd is 
tur to exact spec- 

ificiitinns, Fittings A $9.95 

and hardware are of Ait 

solid brass-finished 
to fit perfectly. Each kit includes detailed 
step-by-step instructions. And no special 
tools or skill are r^uired. 

Begin your crafting adventuie with our 
miniature reproduction of the Thomas 
Chippendale chest kit fax only SI when 
you become a trial member (jf The House 
of Miniatures Collectors Soriety. 



Acistai sii£ 

Asa trial member, you will have the 
opportunity tn purchase, i/ yot* wtsk, 
otner n^useum -quality miniature kits. 
However, you are not obligated to buy 
any additional kits^ever! 

Rememben this Chippendale chest kit 
is available for Si by mail only^ With 
m further oMigation om your porf. Mail 
cTJupian loday. 



] NS CnJtninric JfKi. 



Each kit has fine details 



* F.icftiMjt 

■ S^Ud ifrnss 
h^srftKvnc 
mfh kry 

• Dtftn'ffi 

T 7 p£H 

tind fUit 

- 




Chippendale lowboy 



i as HOUSE OFMINIARJRES 

j LUvisitin oi Craft mark Itk., 80 NewhridKC K<wd. Ikm’n field. NJ 07fi2 ] 

I Pkase enrctll me as a trial member of tJw Society and send me the Chipperidalt 
I chest kit Bill me only $1* If I am not completely satisfied, \ ma>' refuse 
1 delivery of the second shipment by writing "'cancel me" on the shipping label, 
j [f f keep the second shipment E wiil be a regular member and receive additinnal 



egu 

, Prices tor esefi 



j shipimnts evm Pric 

I shipment K which will contain oik or ivito kits, is 
' or less. E may return any shipment and I am 

not obligated to accept any minimum number. 



esiz 



□ Mr □ Mts. 
O Ms. □ 



All cun^L-fvicikrs a» uu ac-ciirpui^L-*^. 



Add rfS!i^ 



City 

*F1us >hippiriff. twnclliiijf and tok. 



_^ip_ 



FREE BONUS 

E’^mfessioTial Quality 
Finishing Rumples 

Include* tih(rd glue, 
nil tvLsc .stain 
aLLthenlk' cniorl, glaz^ 
slain fru antitiuing 
and highlighting 
tind other mat? liah 
hi piMifrv»«k>na!ly 
fiimh y^llir hit 1« 
museum f|tialily. 




SHELVING 

fCgjlCift4Jprf Atjfn j Mflg 

^iire that the cabinet Is square. 

Now glue and nail the stiles, apron 
and stilfeners to the front edge of the 
cabinet's sides^ top and shelves. Also, 
attach two suppoit braces to the under- 
side of the c^inei bottom and comer 
blocks (parts N in the rnatedals list) to 
the bottom's iower^ front edge. Next, 
mill the decorative trim (F,G) and base 
(KX) pieces using a router Med with a 
Vaa-in. roman ogee bit- Miter the comer 
joints and attach the pieces to the 
bookcase. Then, set all nails and fill the 
holes with wood putty. When the putty 
dries, sand It flush with the wood- 

Now apply one coat of primer to the 
bookcase, shelves and back paneh After 
the primer dries, sand ail surM^s IrgAt- 
/y with 240hgrlt abrasive paper, reubove 
the sauding dusi with a tack doth and 
apply one coat of acrylic latex paint- 
Apply a second coat. If necessary. Pinal' 
Jy, attach the back with ¥4-ln. brads, 
insert the brass giemniets into the shelf 
peg holes and mstaU the shelves. 

Wall-tn-wall shelf 

A short span between two walls is 
perfect for a wall-to-wall shelf. This 
sturdy^ easy-to-make shelf functions as 
a buffet serving area, writing desk or 
worktable. It Installs quickly on two 
cleats screwed into the side walls 

The shelf shown measures 3 x 18 x 
38 In. and consists of a y^-in. plywood 
frame sandwiched between a fir 
plywood bottom and a V^in, oak-veneer 
plywood top. A "thick hardwpod 

oak face attached to the shelf front 
conceals the side wall cleats. 

When spanning a distance greater 
thw 4B in., use ^-in. plywood for the 
top end bottom and increasB the shelTs 
thickness le 4 in- Also, recess the ply- 
wood frame Vrin. from the shelf s near 
edge to allow installing a ^i-in.-thick 
cleat along the back wait 

Assemble the shelf using glue and 4d 
finishing nails. The top and bottom 
members overhang the frame hy ya-in. 
on each end to foini channels for the 
cleats. Screw the cleats securely to the 
side walls. Then, slide the shelf onto the 
cleats and secure It by screwing 
through the bottom into the cleats- fft 




) Screw me hardwood cleats jecureiy to 
the ilde walh. Be certain to use a torpetio 
level to posldon m# deals accurately. 





Glue and nail a deaC to the cabinet side. 
Then, once the glue has dried, nail the 
jheif 10 the cleat- ftehore all naif holes. 



AFumlnum angles make it ea^to a;uemble 
and dJsatsefnble shehdrtg. Secure angle 
and med with fiamea^ screws. 



Use tfic glued-and-screwecf butt Jomt for 
light- to medium-duty ihelves only. Con- 
ceal the screwheads with hardwood plugt. 



Dado Joints provide one of the strongest 
melMo-cablnet Jdints. A$semfc4e the partt 
using gJiie and nnldi^og nails or screws. 





cut a stopped dMo wimin %-lrv of cahinei's 
front edge to form rec«ed shelves. ChUei 
dadb end square to match Uielf profIFe. 



To MemhFe stopped dado Joints with flush 
ihefwes^ notch each shelf |arrow| so that 
comes out flush with die cabinet edge. 



WALL-TO-WAkL BUFFET SHELF 



I After assembling the shefTs ph'wood 
frame, glue and nail on hardwood face. Be 
PMt the frame is centered on the face. 



M Glue and naFJ Che top arxi bottom panels 
to fFame. Use fir pFywood for the bottom 
and haidwood-veneer pfywopod for the 




4 Slide the flniimed shelf onto the two 
cieats. Then, secure the shelf by screwing 
through the bottom and Into the cleats. 




■ The fccrCiy Shed can be Iised as a bufrin 
server, writing dnk or as a workcerrter for 
hotibleL handkrafti and sewing. 
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Small WcMder 

At hiSt^ pocket-size radar protection. 



Quite singly, R\SSPORr is the 
smallest superheterod^tie radar 
detector ever made— cm!>' tall, 

2ik ** wkle> and 4)^** kmfl It fits your 
pocket as easily as a cassene tape. 



Snull mmu 

iie«riy-lmj«lbtc p r otectl cui 



This miniarufization is possible 
only with SMDs (Surface Mounted 
Devices), micro-eJectronics com- 
jttod in satellites but unpr-exederited 
in radar detectors. The resuk Is 
exactly whai ycu^ hope; high 
peifontiance in 3 knv profile package. 
And the response is exactly what 
you'd expect The expert ai Car and 
Driver^d, "'In a word^ the Passpon 
is a winner" 

The magazines report exceUent 
peribfrnance. More than eaii^' 
PASSPORT also provides a precise 
measure of radar range. Simply turn 
lASSPORT on and set die volurnc level 
Ac radai coniacrt^ the aten lamp lights 
and the vaiiable^piilse audio begins a 




In MfiI>DlCt lOa SMO* tks Ih# fctjitof 
ocdlnay H^ndstonL, md c^3^adloi5. 



slow warning "beep" IbfX band radac 
“brap" Ibf K band. SimuJianec^ush' ^ 
bar gr^h of Hewlett Packaid LEDs 
shows signal strength. A photocell 
adfuas the alert brif^tness to 
[he light level In your cat 



Snuill mcuu 

th« vise of » ou«ett« ta^e 



As you get doser, the pufce 
quickens and the bar graph lengthens. 
And If you should w-ant to deteac 
die audible warning during a long 
radar encounter, a spvdaJ switch 
^kiws you to "mute" the audio, yei 



lea\'e EASSlPOST fully armed for the 
next encounter, the complete 

radar picture. 



$m«]] mrftfi# 

aever luvin£ to go wiiliO vt 



^HJ can take I^IV?^ifORT any- 
where; on an airplane to another 
d%;of tow-xxk for l^ipslnd 1 eLX)mpany 
ear. Jusc install csn d^htop or vi$<x, 
then plug inKiyour lightec PASSPORT 
keeps such a fow^ profile, It can be 
on diiiy wiihouc anywie noddng. 
And RASSPOlfT comes complete with 
a visor dip, windshield mount, 
straight cord, ctwied cord— even a 
leathcj ^ travel case. And we hack 
MSSPORT with a full one >'ear limited 
wananty: 

Tty RASSPORT at no risk. Call 
us toll free to oitkx ’Wtim yow 
ROSSPORT uitivxii, lake the first 30 
day-s as a lesL If you're mst compLetely 
satisfic?c( return it and we’U refund 
your pwchase and your maiUng 
ojsts. You can't lose, 




^295 (OH res. add 116.23 tax) 




fi 190S Onclcmal ^ftcf^wave, In:. 



CaU ToU Free 800-545-1608 

Gncinnati Microwave 
Department 100-068-C09 
RADAU* RECEIVER One Mlcnjwzve Rlaza 

Ondimaij, Ohio 45296-OlOQ 



PASSPORT 





For the future. 

Technology is moving faster 
than sdence fiction. And, it's more 
exdting. But to be part of it— to 
make it work — we have to learn. 
We have to grow. 

The Air Force has thousands of 
fascinating opportunities. Many in 
technoiogles still being developed. 
But, young Americans will be left 
out if they're not prepared. 

It takes training to use 
technology. The Air Force offers 
such training. But only to those 
who can handle it. Those who have 
taken advanced courses in math 
and science. 

We've got a choice. America’s 
youth can watch technological 
developments being made. Or they 
can help make them. Encourage 
our children to AIM HIGH. To tackle 
the tough courses. Then they'll be 
equif^d to tackle the future. 

America and the Air Force of 
tomorrow are depending on them. 



A great way of life 



s 



BIRD FEEDERS 

from paga ICtgj 

from, your loc^ii booksiioto- The Waiioira! 
Gwgraphic Society's Field Guide To 
The Birds Of t\Jorih Ameiica can be 
obiained by writing to The Mailon^l 
Geographic Society, 1 7th and M Streets 
N.W., Washington, DC 20036. It costs 
S17 l 20 postpaid. 

Binoculars are handy to have for the 
elusive bird that simply refuses to come 
dose enough to the house to allow you a 



better IdoIc. A good selesTnan will help 
you select the pair that's right for your 
needs. For backyard viewing, a pair 
with seven or eight powtsr is best, A 
higher power won't allow you to focus 
on birds that do come clo$e. 

To find out more about birds and 
other wildlife, contact the Neiionnl Au- 
dubon Society at 950 Third Avc., Mew 
York, NY 1002Z. They'll also put you in 
touch with your local Audubon chapter. 
The National Wildlife Federation, H12 
1 6th St N.W.. Washington, DC 20036, 



has excellent periodicals and publica- 
tions to further enhance your Interest in 
birds and wildlife- For a magazine de- 
voted e?cclusively to birds, get Bird 
Watcher's Digest which is geared to- 
ward the novice as well as the bird 
enthusiast. Contea them at P-O. Box 
110, Marietta, OH ^5750- 
Whether your interest is mild or oh- 
sosslve, by providing a backyard ban- 
quet for the birds, you're helping lo 
preserve one of our most valuable natu- 
ral resources. M 



Window Feeder 

This feeder was designed for gTeet bird 
viewing, and you'll never have to leave 
your house to fill it. The fixed acrylic 
panel lets you see when to add seed, 
and because it's slanted, rain and snow 
run off easily. 

The two dowel perches are spaced to 
allow small birds to enter while frus- 




Hlp Myfk: pan^P to wtutb, fben sPkfe into 
grooves ami mark for length. Cut, then 
remove protective pJaftk from panel. 



iraiing larger birds end squirrels. 

To build it, begin by cutting the sides 
to rough size- Then establish the angle 
of the windowsill where you want to 
hang the feeder. Draw a matching an- 
gle on the sides and cut out the notches. 
Cut the saw kerf grooves for the acrylic 
on the table saw then glue in the bottom 
filler blacks to create stopped grcxjvos. 




Slide acrylic th^ nalP upper jup- 

port Co ikies. Using block plane, sha^ 
fadtlus on fupport to match radiui on sides. 



Assemble the feeder case as shown. 

Cut l±m acrylic to size and attach the 
lower support to it with a fow dabs of 
epoxy cenrv&nt- Slide the panel in place- 
You should have a w-in. gap between 
feeder sides and the ends of the lower 
support strip to allow for water runoff. 
Install the upper support strip, shape it 
and 6nish-sand the feeder. 
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SEND FOR 
FREE HOW-TO 
BROCHURE 

cortaimng 
application tips 
ard mone^- saving 
ipeas lor home 
lix-ii fastening- 
uses of heavy- 
duty stapfE gun. 



ST&KMZ HACK ON TRACK 

^C™eimigd fern pass 

bere<i across the West Virginia mountams three times a 
week last winter, h made 24 trips in oilr bill it accomplished 
far more than merely hauling 4 B,000 tons of coal . Unseen by 
the thousands who linod the tracks. Mrnnber 614 carried on 
board a wide variety of computerised sensors to study the 
dynamics of steam locomotion as never befone. And it 
carried a crew of mechanical engineers and other specialists 
who learned hrsthand the enormitY of a locomotive's task. 
This was no simple run along straight track. This was the 
locomoiive's real world r a world of upSh downs, amunds and 
throughs — a world of countless Stops and Starts. "Tl never 
gets routine/' says Rowland. 'Tou have to concentrate IOC 
percent of the time. This train can't stop on a dime." 

When the experimental runs had ended, Rowland de- 
clared that "'the 614 OKperienco confirmed to aU of us at 
ACE that we can build the finest Ichcomotive in the world. 
This engine is going to pull us into the 2 1st century." 

New steam Locomotives 

Using data gained from hfumbBr 6l4's test runs, ACE 
engineers are new designing the Mark I and Mark 11^ two 
prototypes of a brand new kind of steam locomotive, one 
that boasts a netlhormal efficiency iTtOre than double that of 
conventional steam locomotives. 

What's more, it would be far more economical than a 
dlessl-electric. The relative prices of diesel fuel and coal 
would allow the ACE 3000 locomotives to operate at about 
half the cost of today's diesel-electrics — and would allow 
American railroads to tap into an abundant, domestic 
source of fuel. 

Ejctemaliy, the new generation of steam locomotives 
might look much like present-day diesel-eteclrics. Row- 
land's patent Mo. 4^425^763 calls for two units placed hack 
to hack- One would contain the steam ertgine and the other 
would act as a tender, but they could travel in either 
direction. 

The cab is located up ^nt because there is no need for a 
i^reman to stoke coal by hand- The ACE 3000 locomodves 
will use coaJ that Is prepackaged into large modules and 
automatically fed imo the firebox along a drive track. 

The power unit Contains a furnace and combustion 
system, an ash storage sy^em, a gas cleanup and eKhaust 
system, a boiler and steam generator, steam engines and a 
jet oondensar. Spent steam is condensed, cooled and 
recycled into the system ? therefore, there is no need for a 
smokestack. All the controls are computerized. 

ACE hopes to have the prototype working by 193B and to 
begin production soon thereafter. 

There aro skeptics. "'You're either very pro steam or you 
get apoplexy at the temunology,'' says G. Richard CaLaJdl, 
an energy engineer with the Research and Test Depaitmem 
of the Association of American RaJlrOads. ‘'Old-timers 
remember the steam locomotive as m^sy, ine^dent and 
something that required hordes of workers. They were 
poweifiil beasts, and the railroads remember that, but they 
also remember how hard they wore to run " 

On the Atchisorir Topeka and Santa Fe, for example, 
regular runs look the trains across more than 1000 miles of 
desert. With the range of steam locomotives limited to no 
more than lOO miles, the line had to rogularly run carloads 
of purified water just to fill up Its own tanks. The ATS was 
the first m^or railroad to convert to diesel eiectrics. 

Of today's major railroads^ the three that have exhibited 
particular interest in the new steam technology are the 
Norfolk Southern, Burlington-Northem and CSX Corp-, 
which operates the Chossie System and the Seaboard 
System. Both CSX and Burllngton-MoiniieTTi provided initial 
backing for ACE 3000. but only CSX remains acdvo, 



NO BETTER TOOL 



T-50 
STAPLE 



mmSASTAKE WHEREVER YOU’D 
DRIVE A HAIL! FASTER! CHEAPER! BEHER! 



Made in 
America 
to the 
Highest 
Standards 
of Quality 
and 

Excellence. 



Available ait All Leading Hardware, Home Center 
and Discount Department Stores Everywhere. 
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Even stfiam proponents, however, 
are unsure that Rowland's reciprocat- 
ing engine is ihe way to go. Ancfiher 
approach is under study by the NaiJonei 
Steam Propuision Co. of Woburn, Mas^ 
SBchiisetts. The concept of the CE-635 
is to inotrofit djosol-oiectric locomotives 
10 heccme steam-elearic locomotives, 
burning coal instead of diesel fuel 

The locomotive will fire two tons of 
coal an hour to produce 33r000 pounds 
of steamr Powerplant efficiency on early 
models is estimated at 1 8 percent 
twhich would naaHe it very competitive 
due to the difference in fuel costs) and 
envisioned improveinents could in- 
crease the efficiency Ic 27 percent. 

The key component is the Womiser 
Grate, manufactured by Womiser Engi- 
neering, also of Wobum. The grate 
separates the chemistry of combustion 
from that of clesuJfiirizatian by employ- 
ing two shallow beds. The lower bed is 
fiLled with sand: the upper bed is hlled 
with limestone. High-velocity air pass- 
ing through the two beds fluidics the 
sand and limestone, causing them to 
resemble, says the company^ ^'gently 
boiling porridge." 

CoeJ is bred at 17(KfF In the lower 
sand bed. This is below the tempera- 
ture at which ojddes of nitrogen are 
formed and ashes fus^, so no clinkers 
are created. Hot gases rise up through 



the limestone bed where sulfur dioxide 
in the combustion gases combines with 
limestone to form caJciuin sulfate — 
ordinary gypsum. The spent limestone 
can be used to make concrete. 

The pnxress would allow the CE-635 
to bum the cheapest high-sulfur coals 
cleanly. The company believes that it 
can save a radroad $300,000 to 
$400,000 per locomotive per year. 

Despite vast internal modifications, 
the engineer of the CE-63S will notice 
few di^erences. The internal processes 
will be regulated by computers, and 
operaior controls will mimic those of 
currem diesel-electiics. 

In the meantime, pure romance beck- 
ons hundreds of thousands of Ameri- 
cans. Jim Bistline, manager of steam 
cperatlons for the Morfolk Southern 
line, in 1066 began to organize nostal- 
gic tours featuring steam locomotives. 
This year, the 70-year-old Bistline su- 
pervises 98 weekend runs between 
cities all across America. 

One of the featured attractions is 
Number 4501, built in 1011 for South- 
ern Railway, sold in 1947 to the Ken- 
tucky ^Tennessee Railroad, and res- 
cued from c^hvion in 1966. 

Its partner is the monstrous Humber 
61 1, one of the fast steam locomotives 
built in America. It rolled out of Norfbik 
& Western's Roanoke, Virginia, assem- 



bly shop on May Z9, I960. It could pull 
a lOlS-tonp 15-car passenger urain at 
Over 1 00 mph. Number 61 1 was retired 
in October 1959 and lived for two 
dec:ades In the Roanoke Transportation 
Museum until Btstlinii made it the pride 
of Norfolk Southern's nostalgic Oeet. 

Railroad buffs pack these excursion 
trips. Each year Bistline has to schedule 
more of them to satisfy the demand. 

And that same undying devotion to 
the steam locximotive has kept the Sier- 
ra Railroad in business. Based at James- 
town. -California, this old short line 
formerly served the mining communi- 
ties east of San Francisco. Today, its 
five steam locomotives are hard-work- 
ing television and movie stars, having 
appeared in hundreds of films, indud- 
ing ''High Noon,'' "TTie Great Race" 
and 'Tinian's Rainbow/' The most pop- 
ular actor IS Humber 3^ with it s old 
fashioned diamond smokestack, box 
headlight and colorful trim. Number 3's 
TV credits include "Petticoat JunctiDn/"^ 
'’Gunsmoke," ''Bonanzn" and ^'Little 
House on the Prairie.'^ 

The Sierra Railroad ilkes to call Hum- 
ber 3 the most pbomgTaphed tocomo- 
clve in the world, but that distinction 
could be lost in the next few years if a 
brand-spanking -new high-tech steam 
locomotive of the 1990s rolls off the 
production line. fM 




Pjchkngeut the right lo Isckl^ big 
Is irnpurlanl. bME » is gatlicg [hera 
when Ehey 're blEing! Tawi ng yOur boa I at 



ansier »ni^ hIw with fog 4 rfHu-ing Ir^hU 
b|F KCt Itie Itadet In 

InstaMjtC 

lechnoicgEC^IIy advanced. Ihey're covered 
by OuF 5 Year Wdftadly! 

Avails bie at Eti^din^ avlom alive outEei-si 
deticrriwide 
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ormofT 

Ti^nts, bui the coupe's is Level Jl while 
the sedan gets the Level Ir The ccmpe's 
overall feel is thus firmer and more 
sportiii'g than the sedan's. Bulck chief 
engineer Sharpe explains that his divi- 
sion has aimed the sedan at the tradi- 
tional LeSabre buyer^ who values a 
smooth, quiet ride. The coupe, mean- 
while, is intended fbr the v^Junger cus- 
tomer who wants to feel and communi- 
cate with the mad beneath him. 

An optional Leve^l II paeJicage is also 
available for the LeSabre and Delta 88 
sedans. The Level II package includes 
ahoy wheels. Goodyear Eagle GT tires, 
different steering valving, and a leath- 
er-wrapped wheel- As with the H coupe 
and standard Edvfera> the Level I L trans- 
lates into less body roll, quicker steer- 
ing response, a higher degree of road 
feel, and a slightly firmer ridor 

The H-car's base engine is a 3,0-liter. 
130-hp V6 with GMi^Bosch port fuel 
injection. A IbtHip 3.8 slngle^polnt- 
irjected engine is the alternate power- 
plant choice. 

Another optional 3.8 V6, available in 
the ‘88 LeSabre, Cemury and Delta 88. 
has roller valve lifters instead of con- 
veniional hydraulic lifters. Sharpe ex- 
pects the more efficient roller lifters to 
spread to other Urtes soon and, tn fact, 
told us Bulck currently is working on 
several interesting new engine pro- 
jects, including 4-va(vo heads, twin- 
overhead 'Cam V6s, superchargers and 
turbochargers. 

Olds chief engineer Ted l^uckes 
hinced that his division has similar 
engine studies under way. He expects 
at least some of them to go into produc- 
tion soon. Oldsmobile,. he said, hopes to 
regain some of the engine and technical 
H^D lead it enjoyed back in the 18b0s- 

Also in the wings is Buick's 1 987 2 ' 
seater Riatta coupe, which shares not 
only the Riviera's fwd platform but also 
its CRT screen and its high degree of 
electro- sophistication. 

Chrysler's '66 ttmeup 

When it comes to technology, the 
New Chrysler Corp- has been on ihe 
leading ^ge for some years now, 
switching most of hs fleet to front-drive 
well before the competltlDn> producing 
three times as many turbocharged en- 
gines as ail other U.S. companies com- 
bined, dealing only in ail-electronic ra- 
dios for the last four years, and 
generally pushing ahead with fuel in- 
jection and corrosion protection. 

Although most Chrysler products are 
now variations on two basic front-drive 
platforms, the Corporation's been no 
slouch on new models either, having 
reintroduced the oonveitible, virtually 
rum w paoB 113} 
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It’s hard to find another trade that can 



PAY SUCH HIGH HOURLY RATES 



VIP) TO $20 $30 HOUR 

VINYL DOING PROFESSIONAL 

^ VINYL REPAIR 



You get paid for a pleased customer 
rather than for a fixed hourly rate 




ONE DAY SERVICE 
CASH-ON-THE-LINE 

\bu can start this bia^iness of your 
own within a few days of receivings 
your VIP kit . . . start making money on 
a cash basis even before you have 
paid for your equipment and materi- 
als No need to maintain a shop or 
excessive inventory. We can quickly 
supply your additional matenaJ needs 
60 you can renc^r an uninterrupted 
service. Business is so easy to gel- 
you'll find most prospects asking 
**where have you been” with this 
wonderful money saving service. 



This h a unique business where the cus- 
tomers compare how much you'il save 
them repairing their damaged vinyl to the 
high expense of having the furniture re- 
upholstered. Professional vinyl repair is 
easy to do and requires no back-breaking 
drudgery or large capital investment. 

BIG DEMAND FOR REFV^IBS 

Walk into any restaurant motel or doctor's 
office and the chances am you'll see a few 
tom or damaged chairs or booths. Many 
have cigarette bums. Chances are good, 
too. you'll see them temporahly “repaired” 
with masking tape, because the owner krtew 
of no way to repair them. But, you as a VIP 
Vinyl Repair Specialist, could repair the 
dama^ piece, right<m-the-spol. .and be 
paid right-cn-lhe-spot. 

WE HELP YOU ALL THE WAV 

Complete training manuals, help you gel 
started. Circulars, business cards, yellow 
page ads and promotion help is pert of our 
no-exlra-cdst service to you. Wa can put 
you in business and help you stay in and 
make it profitable. 




EVERYTHING YOU NEED 
TO START YOUR OWN 
BUSINESS WITHIN A 
FEW DAYSI 

Vinyl repair is easy to master Just a 
few days practice and you can be ready 
to tackle your first money making }ob. 
^u'll find enough equipment and ma- 
terials in your VIP kit to last a bng time 
Then you can reorder just those items 
or colors you use mast often. 



VINYL INDilSTIML 
PkOOUCTS'^ 

2021 Mon1roB6 Ave. 
Dept. iSS 

Chicago. 1160616 





CHJUUB %m PIR HOURI 

I cherge $30 per hcrui for my w>rk, 
and I'm avereging earnings of $?00 
per mortfi. wrking only part^tvTH 
In Ihree hours I ne^oborad an auto 
Interior, and go! paid $35. I'rn 
hoping lo expand this busirwss, 
and drop my DUref firms of work. 
Jotifi Bosw^ti. 



STUDY WORK FOR 
20 CAfl DULEnS 



"20 car dealars giv# me afi thahr 
repair work. I cafi on two or ttirea 
every day, take care of what's 
needed " ^ tannwy, Ky. 



Mail tl%e Coupon Below or Phone 



Free: 1 - 800 - 621-0660 
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VINYL INOUSIRIAL PROIMICTS* 

2021 Montrose Ave., Depi. 13^ 
Chicago, IL 60618 
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PLEA5E RUSH BY MWL FREE FACTS about _ 
VIP Viryl Repair and how I can stad f 

money in a few days. No salesman is to call. | 
I am under no obfigatkin. ■ 
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DETnorr 86 

Jffpja paoc f JgJ 




Win the fight against engine knock with Regane, 
the longer, stronger Technological Knock Out. 



Knock is causeci ^ 

stems and pistons. Switching to a higher octane fuel, or using 
octane borsters doesn't solve the proPlefn. It mer^ avoids it. 
Fdfone lankfui. 

Ftega^ treats the cause. It begins cleaning as soon as 
rau pour it into your gas tank and start the engine. And 
Regane $o thotougNy cnars that the effiaGis last an average of 
2.^ miles or 1 1 tankfuls.* Which means Begane is. rut only 
more eftective, It'S a lot cheaper Ihan using premium g» or 
octane boosters every tanktul. 

So get a glove on Regane. the winnah and new cham- 
peenbyan lltankfo) TKD. 

'6«d PI rr4bs eRwi pw M. Sara: Motir WMi Mnitefenis 4sn 191! 

DRIVES OUT KNOCK FOR 2,700 MILESI 
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invented the modein minivan and of- 
fered the fir^ downsiz 0 d timDusmes. So 
perhaps they deserve a hit of a rest 
period, and 1936 seems te be it as far as 
new models are conoerned — there are 
no all-new cars from Chrysler. 

Under the familiar sldn of the '86s, 
however, Chrysler is tuning up its tech- 
nology with a number of innovations, 
including a new 2 -liter engine, a fast- 
bum cylinder head design, an improved 
throttlo-b€Kly fuel injector, elenc^tronic 
load-levelling and climate control, plus 
new distributors and starters. We^l 
cover most of these noKt month in 
greater detail in our '86 Detroit Utu^er- 
hood Report. 

New engine 

The 2. 5- liter engine is a stroked ver- 
sion of the familiar 2,2-liter Four, pro- 
ducing lOO hp at 4300 rpm and 136 lb.- 
ft. of torque at 28QO ipm. To offset the 
vibration usually found in blg-thumper 
Fours, Chrysler has designed a pair of 
counter-rotating balance shafts into the 
2.5, The shafts are located below the 
crankshaft, in the oil pan, neatly skirt- 
ing Mitsubishi's patencs on in-block 
balance shafts and working just as well. 

The 2-5 engine is only 12 mm taller 
than the 2,2, and locks identical to it- 
Both engines sport new tow-profile 
plastic air cleaners instead of the old 
"'pots." Th& 2.5 will replaco Mitsubi- 
shi's 2-6 Four as an optional engine 
everywhere ejccept the minivans, which 
will retain the 2.6 until the new Mitsu- 
bishi V6 is available in 1987. The g.5 
gets about 3 mpg better fuel economy 
than the 2.6 and is lighter^ Koo. 

Chrysler' B turbomotor will remain a 
2.2 next, year, although a turbocharged, 
intercooled, 16- valve 2-5 with up lo 225 
hp is rumored for the future, probably 
in the upcoming Chrysler-Maserati 2- 
seater convertible. 

Both the 2.2 and Z.5 engines can be 
built on the same assembly line, which 
will give Chrysler more flexibility to 
meet customer demand, and dealers 
Jess parts 10 Stock. A 1 -8 ■liter version of 
the same engine is also in the works. It 
will be used in the 1937 Dodge Sha- 
dow/Plymouth Sundance replacements 
for the OmniTf orison, in place of the 1 3 
engine presently bought from Peugeot, 
That means, of course, that eventuahy 
there 'wiU be a 2.5 and/or turbo Shelby 
performance version of lh« Shadow^ 
Sundance, since the engines all Fu on 
the same mounts and take up the same 
amount of space. 

Facelifts 

Getting back to 1936, the most visu- 
ally different car is the XT perfomiance 
version of the Chrysler Laser, which 
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features a nuTiib^r of aerodynajiiic add- 
ons as well as optional rear window 
louvers^ a T*roof and 15 x cast- 

aluiTunum wheels. Both the Laser and 
Daytona offer a performanoe suspen- 
sion setup with fai 23S/50-15 Goociyear 
"‘gaiorback'' liies. solid fhsm and rear 
antisway bars, and gas shocks. Suspen- 
sion rates aie increased by 30 peroent 
and cornering roll reduced 1 0 percent, 
k's a rough and ready package that 
goes like sdnk and is highly recom- 
mended with the turbomotor. 

Elsewhere, an appearance package 
of all-white spoilers, wheels and a rear 
wing will be test-marketed ad Dodge 
Lancer in California, then released na- 
tionwide if it's e hit- Since it makes the 
car look like a Mercedes crostomized hy 
AMG, we say it can't miss. 

Other H-car Improvements include a 
125-mph speedometer and childproof 
rear door locks — simple mechanical de- 
vices that prevent the doors from being 
opened fmm inside once a lever on the 
door jam is flicked. The rear window 
wiper on the H-€:ars, minivans and 
La^r/Daytona get an Intemiittent sel- 
ling, which is a thoughtful touch- When 
a car's movifig, very lictte rain hits the 
rear glass, and previous wipers were 
always cranking away at top speed Over 
lightly misted glass- The Caravan/ 
Voyager also gets an optional 60/40 
split from bench seat that brings maxi- 
mum seating capacity up to eight, to 
match Chevy's bigger Astro van. 

The front end of the Dodge 
etXyChrysler LeBaron has been slightly 
revised (but not so you'd notice unless 
you had the 'S5 and '86 side by side). A 
number of models get 4-way adjustable 
headrests (they now pivot 60‘^ front to 
back as well as going up and dawn). 

Lube news 

Following GM's lead, Chrysler now 
recommends 5W-30 motor oil instead of 
lOW-30 in most of its engines- Cold- 
roam tests show that cam lobe oiling 
time is cut in half and starting time 
reduced 40 percent using the lighter oil. 
However, lurbos, high-performance 
and truck engines will stick with lOW- 
30 "pending further investigation " and 
so would we. 

On the flnanciaJ and quaLty fronts, 
Chrysler was happy to announce that its 
warranty costs have drappcsd 44 pei^ 
cent since 1979, despite a S- 
Year/50,000-mile warramy^ Mean- 
while, its market share has increased 
from 9,4 to over 13 percent. Earnings 
per car have soared to $U80 for Chrys- 
ler, compared to $890 for Ford end 
about $800 for GM. Although the Motor 
City seems to be Fat City right now, for 
once the car oomponies are seriously 
planning ahead to meet future iximpeti- 
tion with their much-iouied Saturn, 
Liberty and Alpha projects, IW 
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Free pamphlet tells what to lodf for 

Driving arour>d with worn-out carburetor air ducts can 
be cos%, even dangerous. Ttiey add a lot to a car's 
poor mileage, difficult start ng, rough running, loss of 
power, increased noxious emissions. Free, 
fact-fitled pamphlet from 
Wiremold Fets in some fresh 
air on the subject. Shows 
you how new ducts 
are well worth the 
few bucks they cost 
to replace. And a 
cinch to do yourself. 






'Wiremold 



To get a coot, your nams and 
addmss 10 ™ Witemotd Compfiny, 
ftejrjdfe D^ston, €0 Woodtawn St., 
Wo3tHaftford, CTQ61W 



ARE YOUR 
DUCTS SHOT? 



5 -wHHUNC TO :: : :: :: 



One Hand Opervtion— Rear DirfemidBl Drive 

the new aluminum electric 
bike ihai is different and safer It's so easy 
to handle, you control on, off, forward, re- 
veme, spe^, and steering with just one 
handf 

UseltaBaLifQ) indexers as well as out- 
doors. Share your bike ride with ttie chil- 
dren, travel to the store, or take rt to your 
t^^te fishing hole. Tame tough tenairi aird 
climb steep hills. Fits in most car irunks^ 
Recharges overnight for pennies. 

Medicare Reimbufeemerit Amiable on 
meet Models. 

Call UJlMree . , . I-SOO-MOBILITYO'&M 
fiE24M8 ] for free 16-Page Color Catalog. 
Or mail Coupon texlay. 

Safes AepwerrJafiVe Jnqujnei 



Send the oxipon 
for your FREE 
Catalog arid Spedal 
Off*r,orci4l 
TOLLFfiSE-. 
1-eOO-HiOBILrTY 
1*flOO-IHI^-4S4e 

3dDav Motley Back cuarantH 

I FIttie lend mu ttn FREE Roci4cli1 i.rKl ! 
I SfMcJal Oir«f In ermet iv a linked lime. I 

[ Nuns I 



( a* ^ 

I lileptma j > 

I Electric Mobilily Corp„ 

I #1 ^AobllFty Plaza, Sewell, Nj 00000 



. . fve nao more TJiewune witn rny i?i5cii tnjin 
wor^n cun encfessl rm out reanv every vtsk- 

ing with friends- or silting at Some OolH 

mHing OTiOaklng uo Uit Sun m realty Qreai 
ervanoTHL RMfeasberger 
Fnncmn, New itney 

\ had a pleasant surpnse last week inerv was a 
itTHKH on me door and in rgiied a little Bwpi. 
presented to me &y a iireiona f riena i will always 
mihk mu Rascal was ^nc from Heaven as rve 
r>eed«l It fw wart hive in a f enrann witcomniLi’ 
rriry and tde Rascal taliK me everywhere I need 
to 90. i am very pleascO and exticed wim tt 



Mary C. Fullef 
DoOfn. dtin 





DISCOUNT 




PRICES . 




Save Up To 


r ■ 


35% 





>w. 




ON TOP QUALITY CHAINSAW REPAIR PARTS 
AND ACCESSORIES 





* Compiele Lm^ of Chainsaws and 
Bru^hcuttqr^ 

• Hard to Fmd Repair and 
Roplacerriarii Paris for Chainsaws. 
Lawnmower^ and Small Engines 



• Hand and Shop Topis 

■ Repair Manuals and Sat&ty 
Equipment 

• C>voF 20 Years Experience 

« Full Me nay Bac k Gua rantee 



SEND FOR OUR FREE CATALOG TODAY! 
NAME 



ADDRESS. 



errv. 



.STATE. 



.ZIP. 



MAIL TO: 2)P-P£NH, DEPT. P0M-4a, P.O. BOK SACRAMEKTO, CA OMSI 




Mini-Quartz 
Clock 

Movements 

*Free Hours Minute Hands Included! 

FanHiua Junghans quartz mapi-rnCwnnEnl l^rti Wrts.1 



Gdrrtiar^V M ari -i^nl^iavabte in-lrociuctofy pnee. 

" utl for TOur dial 

ttiioknea^ irorri , H , at ^ . hicufBim 



2'\‘ square x Ihcld Pick 1ti« s=K3.ti f 



pefformar^ceguajanleed for I’M REE YEARS' OnMr 

PS mpiiy pa )[h>u miBh St this flirTazcng lew intro' 

ductory puce Mafor cnodir tamtSS WHI-Tl 

□nCAU TOLL-FREE. 



FREE CRAFT CATALOGUE 
CLOCK MOVEMENT 
AND ACCESSORIES 



WIWTE 

CiPCkwerKes. Dept. PM 7 
2419 Foster Avenue 
Janesville, Wl &3S4& 
WificoniBrfi ^0s^de^^fi caU (&06} 755^1000 
Out of st^te cust-omers 

CALL toll-free 

1-800-356-4011 

Temput InstTumem CoqwriitkKi 

m 




The 
real 
beauty 
of your 
house 
can be its energy 

SHVlnffiS. tncoipcfr^xean 

™ Andetsen Concept 
1 V^Sunspaoe into your home. The 
abundant windows are lovely But 
the real attractiveness of a Sun^pace 
is the eitergy cfTicieT^ thanks toa 
passive solai' design . for a free 

12-page introductory bowhure to 
Andci^n Corp., Box 12. Bayport, 

MN 550D3. Orcriciasea M95 check 
ormoney Older for the tXHTipfectc 128- 
guide on planning a Sunspacc. 



Npnw _ 



Aaiiirn> _ 

au. 



^lEf .. 



„4ip_ 



tmAmdi 

CofiK homcio<|iuiiy CfMhoiTE- k>/\AknciL' 

Ap idcrscii Wndowalls |j^j 

B54l-BCr:|]!^nfhl C I9SS. AndmenConi MN 



CLASSIC RgCORP KEEPEff 

fContinusd fivm paga 

pla<» until after you've applied the 
fimsh- In^U the spring-loaded touch 
latches on the top web frame, and the 
stop CH> on the bottom of the shelf. 

Cut the drawer parts. Rabbet the 
fronts and backs, and cut grooves and 
dadoes in the sides. Shape the frmt top 
edges and divider tops. Assemble with 
glue and 4d Brushing nails. 

Edge-glue and clamp together oak 
stock for the drawer When dry, 
sand them smooth with a belt sander 
and cut them to size. Cut the beveled 
edges on these face boards by raising 
the table saw blade 1V« in-p then dittng 
it IS'', Set the fence Vi* in from the 
blade. Cut all Rmr edges, then adjust 
the blade tg tf and IVp in. high, to 
remove the wedge. Cut lest pieces on 
scrap wood Brst. 




9 Mourn spring-activated touch latdiei on 
top frame. Miik^ wm di* shelf*^ In ckoed 
pctsItJorii li flush with cabinet face. 




V Glue sides to back and hunt and 

secure with 4d flnUhlng nallt Slide bottofn 
In place immediately to square drawern 



Bore holes for the locks, then attach 
the drawer faces to Emms with 1-in. No. 
8 rh screws and washers, diiven 
through the back of the hont into Che 
back of the face. Cut and bt lock strike 
plates, mount the drawers with fuU- 
extension slides, then test-fit the locks. 
Install the locks, along with other exter- 
nal hardwaro. after cabinet is finished. 

After sanding the assembied parts 
with SSChgrit abrasive paper, we fin- 
ished them with a golden oak staiitr 
darkened slightly with burnt umber. 
We followed this with two coats of 
sanding sealer, then two coats of clear 
semlglQSG potyuiethane varnish. IP! 
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4x4TOimJltE TEST 

iCantinu&d from jaage S^) 

put it Off road. th& S-lO's long-trave! 
suspension never bottomed out, the V6 
had lots of Low-speed torque and the 
extra-long wheelbase turned Out to be 
nq pioblafn at all even on abrupt eleva- 
tion changes- Ground clearance was 
generous and the 235/75R15 Goodyear 
Wrangler Radlals petformed adequate' 
Ly on every surface we attempted. 

]f we were going to buy a 4wd mini 
pickup, we'd buy 9 stretch cab S-10 
with V6 and 5-speed. [t“s as corrrfon- 
able as a Cadillac, yet K will scramble 
off-mad with the best of them. As one of 
our testers summed it up, 'This is my 
Idea of roughing it — air conditioned 
comfort and Madonna on the tape deck, 
while the landscape floats by. It^s like 
being transported through the woods in 
my living room." 

NIsun King Cab 4X4 

Nissan's King Cab is vary similar to 
Chevy's S-10 stretch in size^ layout, 
parfomiance and feel. It s slightly 
smaller and less expensive, but as our 
testers said, '‘Feels solidly ptit-togeth' 
er, looks tough and has great of¥-mad 
perfomianco/^ 

Our parucular Nissan had a stylish 
gray plaid interior- We especially liked 
the seating position, convenieni con- 
trols and full instrumentation. The sup- 
portive bucket seats might have been 
borrowed from the Stanza sendan, and 
there was plenty of elbow and head 
mom, not to mention luggage room 
behind the seats 

On-road, the Nissan has a smooth, 
effortless ride. The overdrive fifth gear 
keeps the smooth 4-cylindBr barely 
turning over at highway speeds, vifhich 
does great things for fuel economy, 
durability and noise levels. There's a 
good sound system, and all the ameni- 
ties of a middJe-ciass automobile. Like 
the S-lOr it wouldn't be a hardship to 
use the King Cab for everyday driving- 

Off-road, the Nissan came in second. 
Summed up one tester, ‘'This was fun 
to 4-wheel drive^ due to excellent 
weight distribution, great balance, 
good ground ciearanoa, adequate 
torque and beautiful operation of the 
transfer case. 'The King Cab is a VGiy 
competent truck." 

Dodge Power Ram 50 

This is an interesting vehicle^ sold as 
the Power Ram 5D at Dodge dealers and 
as the SPK 4 >^4 at Mitsubishi doalers- 
They're identical except for minor trim 
and options. Dnlike most of the oompe- 
titlon, the Power Ram 50 is available in 
only one length, and now that the turbo 
diesel has been dropped., with only a 
2.€-liter Four with 4- wheel dri ve- 
in 4wd, the Dodge/Mitsubishii's front 



wheels are driven by a unique chain- 
drive, and there are balance shafts in 
the engine. Otherwise, it's so conven- 
tional you could use it for an ILLustmtion 
of a generic mini pickup. 

Dur testers put it second on the road 
behind ihe S-IQ, and fourth off-mad. 
That put it third overall. While the 
Dodge was called ‘'pleasant but bread - 
and-p€Jtatoos bland in appearance," ‘ it 
was also praised as a "straLghiforward:, 
useful tnjck." 

Specifically^ everyone thought the 
unpretentious styling and interior 
would hold their appeal over the long 
run, and that the comfortable seats, 
terrific shifter and excellent steering 
made the Dodge fun to drive. The 
normally aspirated Four has good pow- 
er and effortless diiveability^ and there 
are rumors that the Conquest's turiM5- 
charged 2.B may soon be offered. 

On the other hand, we got comnients 
like '‘overail feel is cheap and tacky^ it 
doesn^t inspire faith that it will last in 
hard use" and “seams in the pickup box 
are a rust trap. The front suspension 
already seems loose and is rattling. I 
wonder about durability over the long 
term, particularly considering the kind 
of abuse a pickup is likely to receive.'" 

Jeep Comanche 

Jeep's brand-new pickup was rated 
fourth overall by our testers, and en^ 
gendered the most disagreement. It 
was the only truck in the rest to be 
picked first by some testers and last by 
others, averaging out in mid-field. The 
ones who liked the Jeep thought it was 
“modem, peppy and comfortable, easy 
to drive and a lot of fun." The others 
called it “old fashioned., uncomfortable 
and undeipowered— the Harley-David- 
sen of mini trucks-" 

The truth lies somewhere in be- 
tween. Everyone agreed that the Co- 
manche is a gas guzzler, and that it I 
feels '^motie like a full-size pickup than I 
the rest." Tlje controls came In for 
universal criticism, especially the balky 
transfer case shifter and the matching 
door lock and power window buttons. 
The lack of a tachometer detracted from | 
an otherwise legible dashboard, and 
though the price has not yet been set, 
we'll bet it's substantially higher than 
the competition. 

The ^ats were called "opmfy and 
supportive/' the steering “smooth with i 
power assist" and the engine perfor- I 
mance ‘'excellent — this truck has more 
poop than most-" The huge pickup bed 
reflects the Comanche's larger size- 
Perhaps this is the first true '‘midi 
pickup.'^ 

The best summation was: "AMC has 
built a pickup version of the CherokeeL 
it's stiff enough for true off- reading, 
comfortable enough for ail-day driving 
fPtmse fcim fo 12Z> 



A classic eaui^ 
ofhowea^ 
wood finishing 
can be. 




The dassiic approach to fine wood 
finishing is a simple process. 

First, stain the wood usipg Vihod 
Finish by Minwax. it penetrates deep 
into fibers becoming part of the wood. 




Then for lasting protection and 
beauty, apply Pot^ethane Finish 
by Minwax in satin or gloss. 




'Rim bare wood into an enduring 
classic with America's classic wood 
finishes. Our free 30-page booklet, 
Tips m Wood Fifushittg^ will show 
you how easy it can be. Write to: 
Minwax Conpany, Inc., Dept.PM-095 
P.O. Bent 428. Uttie Falls, NJ 07424 

Minw&x makes wood beautiful 

4 Mipvu n a rejHfenrtl urKkensdi . &19fi5 Minwix GutitiMi^x 
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♦X4TORTUR6TEST 

(Vnim i^V 




STP 
UNSTICKS 
YOU 

FOR LESS 

THAN 

WD-40’^ 



STP* Peru tr«nt 
Lubricant does 
everything WO-40 
does, but costs 
less. Use STP on 
locks, doors, 
windows, 
bicycles, tishing 
reels, and 
firoanme. It even 
helps wet 
engines start When 
you see that STP 
Penetrant Lubrilca ni 
unaticks you for less 
than WtMOf V*>o'il 
stick to ft. 

* a IradKTiafk od Itw 
WD-40CO 




MASTER 
HANGS 
TOUGH. 



Reporters, police depart- 
ments, even a famous 
consumer advocate all put 
our famous TV gunshot 
test to the lest. With a 
high-powered rifle, they 
blasted a half -inch hole 
clear through our ho. IS 
lock. And In case after 
case, alt documented, 
* the lock held tight. 
Quilet proof that Master 
*, locks really aro 
tough under fire? 



Blaster 

Ljodc OOi¥ii»Jiy 

Tough under fire. 



with the peppy GM 2.8-Iiier V6, 
They''v^ kept the true Jeep feel, but 
civilized it. tfs e neat oampmniiise, sure 
to appeal w the tradiiiofsaJ Jeep buyer/' 

Toyota SR5 PJckup 4><4 

By the time you read this, Toyota wLU 
have made two major changes to its 
truck. The er^lrw will have more horse- 
power and the front suspension wilt be 
independent, rather than the rigid axle 
on leaf springs that our test truck had. 
This will make the 'B6 Toyota peppier 
and softer* more of an on-road cruiser 
than an o-ff-road slogger. 

The Toyma was optioned up (or 
down} to be the most single-purpose 
mjck in our group, h finished a strong 
third in the off-road section, mostly 
bec^ause of its stiff suspension, high 
grxHjnd clearance and feeling of abso- 
lutely uhbreaJcabie confidence. On the 
pavement, however, it was rated worst 
of all, a rough-riding horror capable of 
giving you whiplash over freeway eic- 
pansion bumps, This truck is stiff. 

Off-road it was great. We had a 
stripped model, with washable rubber 
floor nfiats, vInJy bench seat and nothing 
to fall Off, break or go wrong. TTois was 
by far the most practical off-roader. as 
the cloth interiors in most of the other 
trucks were marred by mud stains after 
two days . The Toyota simply cleaned up 
with a damp cloih. 

It also had lots of ground cleararLce, 
good low-speod performance and an 
obvious ^'last forever" stuTdiness. It 
was the only truck in this group to still 
use manually locking front hubs, which 
retruire you to get out and stand in the 
mud in order to shift into 4wd. 

BtiU, our testers agreed that this was 
probably the toughest off-ioader in the 
group. "The one T'd choose for full-time 
off-roading. It's rough and primitive to 
live with, but a good choice if you plan 
to use it off-road SO percent of the dme. 
On the street, it just beats you up."' 

Ford Ronger 

The Ranger seemed like a compro- 
mise that didn't work well off-road or 
on. The spare tire, for example, is 
bohod into the pickup bed. easy prey for 
thieves. The petemod Twin Tractioo 
Beam front axle may be stronger than 
independent A-armS, but it doesn't 
work as welL 

Overall, we put the Ranger into sixth 
place, both on-road and off. The engine 
was coUed ''gutless^^*' the steering 
"vague" and the handling "ponder- 
ous/' Tbe interior had '"too much 
' burled plastic and red mouse fur/' The 
ergonoimcs are poor* the 4-wheel-drivQ 
system unrefined and the ride excep- 
tionally bouncy. 



m 
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For all lt£ ''truck tougli” imaga, th-a | 
Ranger wasn't a vbt\ good o^-mador. It 
siinplY didn't inspire confidence. The I 
suspension has a weird ride motionp 
presumably from the Twin Traction 
BeamSr and it bottomed repeatedly in 
spcvtfr where the Toyota, Chevy and 
Jeep Just rolled through. 

Isuzu P’up 4x4 Oleset 

Wo were ariginally set to test Isimi's 
new S.3-1iter gas 4 4 , but Isuzu missed 
our deadline, so we tried the ^.24lter 
dle^l- Our group turned out: to be a 
bunch of closet oil burner fans who 
thought diesel clatter was just the right 
music fbr driving a pickup off-rcMd. The 
diesel is slightly noisier and slower ihau 
the gas l^uzu on the highway, but off- 
read the economy, dependabiULy and 
longevity of the diesel are distinct ad- 
vantages. 

UnfortunatelyK the rest of the Tsuzu 
isn't up to snuff. We found il “unin- 
spired and out-of-date.*' The cramped 
cab came in for special attention. 
"Makes you appreciate the stretched 
cab of the Chevy and Missan/' we said. 
The seats were called '“dopey,” the 
instrumentation "spotty" and the driv- 
er's position "dreadful." 

At 60 mph on-road, the Isuzu was 
almost as unoomfoitable as the 
Toyota — strained and houncy,^ with un- 
predictable handling. Off-road, at 
speeds under 30 mph. it worked like a 
whole different truck. One tester said, 
"There's a nearly perfetit compromise 
between shock isolation and road feel, 
and off-road it handles like a sprint car 
on a dirt track-easy and fiin to drive. 
And die diesel cletier warns the doer to ' 
jump out of the way.” 

The Chevy S-10 chassis is vary simi- | 
lar to Isuzu'sp perhaps heeause Isuzu Is 
panially owned by GM- In the best of ad | 
worlds, IsuKU would buy 2 B V6s from 
Chevy and put ihem 'm the P'up. Popped 
into the new stretch cah Iellzu pickup, 
with the addition of nicer interior trim, 
beeher controls and suspension, this , 
would make e very oornpedtive truck. 
The Pup is almost there, it Just hasnT 
been upgraded in five years, while the 
rest of the mini truck market is two 
generations further along. Its time for 
Isuzu to redo the Fup. 

SutMru BRAT GL 

The BRAT h a 4-wheel-drive Subaru 
station wagon with the back on off 
This does not make it into a pickup 
truck, but rather a 4-wheeTdrive car in 
which the tear seat passengers Ithere 
are two seats pomanently mounted in 
the bed! get wet when it rains. 

At a ^ + 2 fun car. the BRAT scores 
very well. It's feirly Inexpensive, “'cute 
as a hug" and etiulpped with every 
possible electronic cenvaniance option. 

iPlea&& tujn to page 1 SPj 
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NO MORE ELECTRIC BILLS 



"■iB!d iviHQ ma nu Inr "*drr or 

. . 'uu i^nu' ::.in willi tn^ iHEhilon pnsrunr :hD*n m r-- 
pholD ItTB unit Shawn wh ran.flrurtfC ihjE df hs&t Ihjn SMO DO 
irr iunlf^d pjrtB ir ~ h 3:mnlt j -ulrl 
will -t ■ 

Thp Qi^t ^ , J HKi '-vMnr 

m\t '- 10 .nncf pi&nk “ Jw3* HEp-dv 

slep wii‘mg diagri.ni5. d^uEp^i^l5 tar rr.jchm- ■_ ihe adjpfirS -*10^ 
iy rr~i ihe unit an wasli dipmicafi iiuc*i a? used pomf itimntri 
ttiil nurv Lnr?rpini^ im r^^vE ruuiEU nnd pimr 

Sh(r#inn "law in piill J-jjhiH pc^rr Irom 2 l >j Mr-j- 
Vttd tmu incomt-' 

pn(f !;i iid \(i Z.Wh* nl il^werJ!. 

Ay fli C.i!l >flui >acj! Pubic S^rvi^ dnmfliii.r - 

im IhE fioa. ^u rmis! df; pjid 
hm lElfsdpiw pjnsuititffln wll' nur d vm ^ sUicJs 

HOME GENtRATGB: COMPLETE BLUEPRINTS 
WIRING DIAGRAMS l^ND INSTRUCTIQHS 

S34.^S HD&tpiiil 

FREE BOOH CATALOG 

Fih bmei uubnwianE ind buepnirnon I$jurij4 jrv) 

Dlfier unyiiul Enqinn rnuihpiE nvt l^uf 

antf 3lhcr unv^ijJl Hi^iurrlpr’i 4inii^i.i.il fiC^iirr-iirilind rinv^^r. 
iMt; munh ttiiih 

Mike Brown 
Box 68'PM 
Draper, Utah 84020 



Addrcia 



CilyStSboKN 



Ell. IRIl 
Bmi. IV. V. I Ml 

Hm'i SI 1 WeadiMwtefi Cirikit 

, DOUBtE Youf ihooey Back! 

M«U coupon now idr dMmr 
KMMV CstplQg^ Wc Include SZ re- 
CertlTiCBte ^nod on 
list cAlalog orderl 






WHA1T HE DOING? 



Uik\ng A CoFiEiEte 
Rovffir PqU ... and 

SO CAN ¥OUI 



Mjke ind tell yi^r own 

OrnimEnlil Con-Cftiff ileffll. 
feHik SS.OO for B44k 
ibEsut Alumii^um Moldi 
wNh pfic« ind* preduclT^n lfad$ 
dJreci ifwn wcffd't lir-£|Eil mf>l4 nMnufictuter. 
Over 350 to telici frg^n. 

J’W 15.00] 



CDNCRtTE MACHlNIR^ tDMPANV 



Tudiy To 0. 60**99 - HIPiWIT, H. t. TNOl 



DO-IT- 

YOURSELF KITS 



BUIIO YDUR OWN GRANDFATHER CLOCK 
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Pr1«v 
Stirilfli 
tinllir 

[jiHiJvdlng rtw<6WTHtni end 
■ DeHfSywcptfl case 
kit, peHqi pne-cut 
*Flnoh«d ClOCkft 
4 SClld3/4" tur-dp 
woeds: bipch 
Wllnul charry. Dflk 

• Haliiacnn f^uitHy 
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Increases Heat Output by 500^4 



^CuBiom Fll to 
FirepiAec. 
-Ehv to InitAU. 
^Hwirnmtillcellr 
COnlrd^d. iiOfki. 
AulomnUcdlly. 



'Svpvt Efficieht 
dlinium iialnlma 
H«ll ^kCtUAptr. 
No 10 buy 

'No dsfigerEHJS 

Giilkkip 



A.nd best ol all you can en|Dy yDojr lireiHace 
while on yo^r heiRting hMs because- 

«*tn Hearth- Aid 1 1 * you don't retd SO S3C f ri'ice 
your lirtpFaCfr S epHsearence or rhe delighi o1 
an open Iife to be energy ellicie^l 
For Ffeo Informalioa Wnw Or Caft: 



ThemulUv D«pt PH, 120 KoHday CL 
Franklin, Tn. 37DS4 

Hatlanwida Toti Frtte: I-BB0-742-HEAT 



We Specialize in Arches^, 
Comers, and Prefabs 
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Build fromeworjcs 
out of conduit and 




FrameMcdcer 
Clamps 






2-woy radjuslobte 



Msk« Frameworks tor 1^«s« and 
hundf€d9 of other projede 
+ Joir\ 2, 3 or 4 ler^lhs of ordinary 
3M-inch BiBctiloal oondnU or pipe, 
easily and securely. 

-I- Adjustable anglo clamps elimma^e 
need to bend tubing, and only tods 
needed are wrench and hacksaw. 

+ Heavy-gauga steel damps, plaied 

lor corrosion nosistanco 

BuUseye Products, Inc. 

26506 Hayes. HoseviHe, Ml 4SQ66 

313-776-2587 D*alaf inqulrtMimuKd 




Geodesic Home 
Kits. 



Affordable. Efficient. 

Readv to Assemble. 



A MonteKv M (he hewM kn dl 

and dimst^E. A home that iseasv to alfotd. uid 
simple lo build, ^ve up to <60^ on buMit^eM.1s 
and on triftlies. 

Enpneered in kit form For the novice, hi-si tinw 
buikEer- -Ready t-o euemIUe -Mrth all pans pfeeut, 

EMmctrilled, cd^ endfljd arW b^iwi^l. 

AwaliaUf in ^rrwn vnefcr 7W to over 3500 
BCjUdce feel imIIi unlimited ^oar plan Prkes 
filaitatS39». 

Send today foir Monterty ChiiTdi 1W page 
coior CaUkiOf & Flard Bonk of Atfar^bl^ kit 
homes. S4 l4S. 



□ Yb, I weiTt Id t wain niii Pt^bnlany Dcmwi nperi- 
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NOTICE TO ALL 
OWNERS OF 
RUGER* MARK II 
.22 CALIBER 
PISTOLS 

This important notice pertains onlff to the 
folioiiinff semi-autgmatk pistols: 

Ruger Mark II Standard 

Automatic pisloJ (4^4'* barrel, hlucJ only) 

Serial Number Range 

210*93816 TO 210-94772 



All Ruger Mark II Pistols 

Standard, Target and Bull BamI 
(blued Ofib'> 

Serial Numbt r Range 

211-28500 TO 211-40000 




Twi} pistpli Pfi the serial number 
range have been discervered to fire if the trig- 
ger pulled when the safety \s on *'S"' and 
then the 5 a^ety h mo^^ed to the 'T' ftosil ton. 

To determine if this can happen, we urge 
ah owners of these pistols to perform the fd- 
towing te$t- 

1. After ascertaining that the pistd h 
completely unloaded, retract the boJt, let it 
return tolly forward, and place fhe safety in 
the ''S” position. 

2. With the muzzle pointed In a safe direc- 
tion. poll the trigger. 

3. Theii place the safety in the ‘ poaition. 
4- PuU (he triggeTr You should hear a ctick 

as the hammer falts in a properly fimclioning 
pistol. 

If ytHj do not hear a dick, the pistol can ftre 
simply by moving the $sfety to the ^T" posi- 
tion. Use Jhei^tot. Ship it at once 

via U.P.S. to Sturm Ruger £ Company a| th«? 
addre$S below. 

We wltl repajr the pistol and return it to 
you at no charge. 

Always keep the mu^to pointed Jn a safe 
direction regardless of the positjon of the 
safety, arid nevtr rely on any mechanicaJ 
safety device to >ustjfy car4>less hiindting of 
any firearm. 

MTt HM. HI tiER A IVmipifRY^ Inr. 

Department MK 11 
B5 Lacey Place 

Southport. Connecticut 0fi49f) 
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PHOTO 

HINTS 

' Kitchen helper 




Grit in tlie ihreadh of d stTOw-in lens 
I attachniont can fr£^7.c thn acc:ps<inry in 
place. The sineil rinis ol ihe^o items are 
difficuU to cjrasip. bill a rubbt^r jar- lid 
opcincr will remove the most stub- 
born — Kem 0!)i^rret'hi 



Tripod tote 




A tripod enn be cumbersoirie to carry. 
Secure the legs together widi a twisL- 
tie or hoay^' rubber band, attach a 
camer.i str^ip to each end oi the tripod 
and sling it Across your back- 

— nob 'Vreenie^' Grewf^U 



Recycled soup 




Most color developing cbomica ts can be 
U5i£?d over ag^tn by extending proce-.'ss- 
ing time. Colleger the soup in a wide- 
mouth coma i nor and cover lightly to 
retard oKidatioii . — John Kirwin 
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The tBM-compatible NTS/Heath 
HS’151 PC is included in 
training programs. 



IF YOU WANT TO GET 
INTO PC SERVICING 
YOU HAVE TO GET 
INTO A MICROCOMPUTER 



Learn PC Servicing By 
Building Your Own 
NTS/HEATH HS-151 
Desk-Top Computer 

NTS Intronic home training gets 
you right down into the heart of com- 
puter circuitry. Learn how micropro- 
cessors function, how they operate 
and are used to solve problems. 
Your program includes a wide va- 
riety of tests and projects ycu 
perform as you build your own PC. 
circuit board by circuit board unit 
by unit. 

The NTS/HEATH 16-Bit 
HS-151 

This remarkable desk-top PC is 
the most powerful and versatile ever 
offered in any home study course. 
Advanced features include; 

• 12S KB RAM user memory, expan- 
dable to 640 KB. This power trans- 
lates into high speed operation. 

IBM Q 9 fmdsrrwk Bi/s/ness 

Caep M$ n m fi^gisiemd ffadatvwit Mkumsti 

Coro 



• Two video oulputs provide con- 
neclipns for either a color or mono- 
chrome video display monitor. 

• 1 6-Bit aOBS micfoprocessor runs 
most IBM and MS-DOS software. 

• A open slots provide for expansion, 
will accept most peripheral boards 
designed for IBM PC. 

Your NTS training course will 
teach you how to program on this 
powerful PC using lessons, texts 
and diagrams showing you how to 
make full use of its remarkable 
capabilities. 




NTS Offers Many Additional 
Courses in Electronics^ 
and other fields: 

Robotics; Build the NTSflHeaih 
Hero 1 Robot as you learn robotic 
programming. 

Video Technoiogy: Build the NTS/ 
Heath System 3 advanced Color TV 
as you learn circuit diagnostics . 

TV and Radio Servicing; A spe- 
cialized course featuring training in 
both analog and digital test equip- 
ment. Learn servicing of oKino- 
chrome and color TV receivers. 

NTS also offers courses in Auto 
Mechanics, Air Condition ing/Soiar 
Heating, Home Appliances 



iiiBftUtntiaajnQ. 

ffm CJWrW 0 n*uoh you Itrit A ffiEl OoAjr 

EBtaiois win jje sanT to ey wfam msif 




NATIONAL 

TECHNICAL 

SCHOOLS 



T£C>dHCAL iRADi TRAINING SINCf 1905 
and Hf>>Tie -5iij,dv Schaol; 



44XX) So f=^flir■efea Sr. Lo^ Ar^ales, CA 3D037 





The Harvest 



This easy-to-bufid storage bin keeps your 
fruits and vegetables just-picked fresh, 



O ur dlouble'Compafun^ni fruii and vegatabl-e bin, 
compaci though it is, hold5 a pile of produce. 
And it's an attract.! V9 pieoa to honor a comor of 
your kjichen where you can conveniently Jay 
your hands on foods that keep best out of cold &tOfa:ge, A 
wire-mesh back and drawer bottom assure good air drcuKa- 
tion to prevent spoilage, 



The bin is consEructsd of No 3 common pine. Choose 
your stock carefully, selecting boards that are aitracilvely 
grained, and free of warp and large, loose knots. 

Begin construction by ripping ail the boards to width, 
then crosscut them to length. Mark the bin sides for the 30^ 
slope of the ijd: cut the angles tm a table saw or radial-arm 
saw, Mark the cutouts in the bottom rail and the side 

f fteaae lum w page 130 ) 
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MATERIALS LIST— VEGETABLE STORAGE BIN 
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4idrp«wiet glue. 



VEGETABLE STORAGE BIN 

IT' DEEPX 12-7fB" WIDE X 24-3/*“ I^ON 
BRASS HINGE— A 



WOODEN — . 
KNOa-C 



15 - bevel 



WIRE 

'MESH-N 

3/4' NA\l 



/ CLEAT-Oi 
■ / 



NAIL 



FRONT-D 



S.'2" SAD, 



X3f8" 



RASfiET 



fTYPHIAiJ 



CtFT LID EDGES WITH 
JtOUTEfi AfyDlr-t" 
BEAD AND OOARTEJf 
fiOUNC- CUTTER 



3/8" DEEP X 
3/4' RABet f 
(BOT>t ENDS^ 



FRONT. BACK-H 



3 /rDlA X]J 4 ' I 

WOOD PLUG as REODhS 
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by Richard Kruger 

I just bought 1 0 truckloads 
erf Wilson satellite tv sys- 
terns at rock bottom 
pricesv and I have to 
move this product be- 
cause I need the room! 

THOUSANDS 
SOLD 

NATIONWIDE 

Thousands of these Wil- 
son systems have been 
sold nationwide at over 
$2400 per system. Now be- 
cause of my excellent buy you 
can have this same top quality 
system at only $1 1 991 That’s esxactty 
1/2 off. At this price, stock will be de 
pleted quickly, so order now. 

$1199 

Id’ available for $100 more 

THATS 
1/2 OFF 

so HURRY 
ORDER TODAY 



RUGGED CONSTRUCTION 

This exciting system includes all parts neces' 
sary for completion (except mounting 
pipe) and can be assembled in less 
tnan a day. 

You virill receive a beautiful 9 foot 
diameter perforated antenna, 
designed to blend with any en- 
vironment. This commercial 
grade, galvanized dish comes 
complete with a true polar 
mount for easy tracking of 
all 16 satellites. 

REMOTE 
CONTROL 
CONVENIENCE 

The Wilson YM 1000 satel- 
lite receiver is an infrared re- 
mote controJ unit designed to 
allow you access to all channels, 
audio and volume controls from the 
comfort of you r easy chai r. This total ly sol id 
state unit is manufactured in Japan by 
commercial radio manufacturer Yaesu 
Musen, utilizing only the finest in electronic 
components. 

The low noise amplifier Is the high- 
est grade 85" K unit available to en- 
sure premium quality video. Also 
Included is IQO feet of rr^atching 
cables, feed asse mbiy and complete 
instructions. A toll free toubte shoot- 
nq hotline is available for any instal- 
lation questions you may have. 
Complete video Installation tape 
available for Beta or VMS. 



MONEY BACK GUARANTEE 



If you are not 100% satisfied with your 
product simply return the product in its 
odginai cartons within 30 days of pre- 
paid purchase, for a courteous refund. 
Warranted by Wilson Microwave Systems, 




TO ORDER CALL TOLL FREE 
1-(S00)-5SB-3474 TT ^ ^ 

Bv seixl to adless below. Credit carctsL mcmey orders^ bsnJc 

cnecN, CBdffiedi wine trarksfers prcicesaed Ifnmediatety. Personal 
Of ocmpsny checks require 18 days M sysTems slnipj>e<t tiff 
^qrfnmoft earner, COP freiQbi 



R@K 



dlstributolS , 2200 Patrick Lane #27, Dept. 10, Las Vegas, NV 8S015 






HOWE FOR THE HARVEST 

fCon tinned from p aqo 1Z 8} 

bottoms. Cut them with a jigsaw or 
banc^ saw, and sand smooth. 

Bevet the buaing edges of the Ltd and 
top 15^ end cut a radius on the 

two bottom comers Of ihe lid, Theilr 
rout the two sides and bottom edges of 
the lid and the two side edges of the top 
with a i/i-in. bead and quarter-round 
bit. Cut a 30^ bevel on the upper edge of 
the bin front, 

Dry-assemble the bin sides, from and 
back pieces with damps. Tap all the 
pieces into alignment, and check for 
squareness If necessary- Shift the 
clamps slightly to bring the assembly 
square, Then, bore screw-cloarance 
holes and plloi holes, end coimtorbore 
for ¥a-inr*dia. wood plugs- 

Assomble the front and back pieces 
with glue and screws. Then, install the 
bin top and bottom — first dry-assem- 
bling and boring holes before gluing 
and screwing the pieces m place. 

Glue ya-in.-dia. wood plugs into the 
screwhaad counterboros. You might 
want to cut pEugs from a scrap of darker 
wood such as walnut or mahogany to 
contrast with the lighter colored pine. 
When they dry, sand plugs Flush with a 
belt sender or sanding block. 

Cut Vfi-iiir-deep x y 4 -in.-wid-$ rab- 
bets on the ends of the drawer front and 
back. Assemble the drawer with glue 
and 4d finishing nails. Set the nailheads 
and Fill with wood filler. After the glue 




Mark the posfttoo of thm ilanted edw on 
bln sidei, tFien make cuts with table £aw 
miter gauge or radUal-arm uw blade at 



has dried, cut V|R-in -deep rabbets 
along the Inside bociom edges of the 
drawer for the wire mesh bottom and 
cleats. Use a muter and a H-in rabbet- 
ing bit. Use the same hit and router 
setting to cut similar rabbets around the 
back opening. Install the wire mesh on 
the back and drawer bottom with cleats 
and 1 -in^ and %-in. nails. 

Mount the drawer supports to the 
inner sides of the bin with glue and 1 V 4 - 
in. No, 8 fh screws, Prebore pilot holes 
and clearance holes, and countersink 
screwheads slightly. 

Ease the vertical edges of the bin, the 
bottom cutouts, and the edges of the 
drawer front with a V^-in. rounding- 
over bit in a router. Sand the bin, 
drawer and lid, first with 120 , then 
220-grit sandpaper. Slightly break with 
sandpaper all the do mars that have not 
been previously eased or beaded- 

Stain all the bin parts to suit your 
taste, then apply two coats of polyure- 
thane varnish r sandinq lightly between 
coats. If you choosa not m use a polyure- 
thane top coat, use an oil finish instead. 
Be sure to leave the insides of the bin 
unfinished 10 prevent stain odors from 
entering the food. 

After the finish dries, mount the lid 
with brass ornamental overlay hinges. 
Bore holes ter the wood pulls and attach 
them with screws through the back of 
the lid and drawer front. 





Glii« ^Hn.-dla, wood pliigj Into screw boles, 
and $ai!^ smooth, we cut plugs from darker 
colored wood to create contrast. 



Cut a ^/E*-ln.-deep x ^In.-wtde rabbet 
aroupd the back openir^g lior wire mesh and 
deals. Square cesrners with a sharp chisel. 



Mount wire mesh with V* 1 V^ln. cleats. 
Fasten whh 1-In. nalk Into sides, and 
nalk Into bach and tfip rail. 



■^0 
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2,483'*® J^OEAR 
A/NT PULLER 
^ V SCT 

Jaws And Bcdy Hat 
Fargftd Alloy SImI With Ruit 

ff i-w Resistant Chromfr 
O . FInith 
l-iL • Forcing 

IV rW ^'*** ®“p*- 

V * 1 ^ • 1 Hoot Trootod 

fc*v * 

I ^ •HetrHofld 

4" 3" • Tuperod Nut 

$22.50 i 



14 PC. COMBINATION 
WRENCH SET 

* 13 Pi. Sox and Offtol 

X *5«P« 

-^' High 

Polished 

*SAE : 1/4'. 5/16'. 5/S'. 
7/16", l/3\ 9/lA". 5/S', 

n/ 16 ". a/4". 13 / 16 ", 

19/16". r 

•Melfk; 6, 0, 9. )1. 13, 14. 15. 

17. 19, 23, 23. 24. 25mm 

l.^.u«!l■JB■to«l $19.50 



12 TON SHOP PRESS 

■ Bed flat Adj | to) 

In S«verv 6 l^rich toi 

InCTOments . tol- 

• SpocioHy jK 

Hardened Sleel 

Presf Rom I !] 

* N*Ovy Duty 
Channel Pipe 

Sr«4l I I 

« 3 Po. Handle 9 I 



HEAVY ''7/V 
DUTY ^ 
DRILL PRESS 

* Soloci Sgfrtdio 
Spoodt ** 

12 SPEED 
MODEL 



OILER ^ 

• Hood Altoched 
<>rpYily Fe^ OJIof ^ 
W/ Upper 
Re&ervoir Flex. 

Hose, Flo^ Filler Cap. 
Adj. Conirof Valve 
■ Adjustable Hrnge 
Motor iMauntin^j^L^ 
Ploro . 



25' POWERLOCK® II 

-p Thumbilock glad* 
■ Belt Clip Case 

V. ' wai Protected 

V^Ga B!ade 



AIR IMPACT wrench 

• 250 Ft.u». 1/2'^ DRIVE 



NYLON TOW STRAP 

* 3/6'' Drop Forged Hooks 

1-1/2" X 1«' 

- *lJ800lb. 

""" Copocity 



* Fprwq-Td A 
Reverse 

• W-100 
Operating P£l 

Stamhinl 



• Stud 

Markings Every 16 irt 



5 SPEED DRILL PRESS 



P*‘*7§BI°*1 SOCKETS 

* Ctirom* Vonodium AFEoy Steel 

* Fully Guaranteed 

ZT PC 1/4' DRIVE 

■ Rioted 

ond PoUsKtd 



• 1/2'* Chuck l9 

• Spindle 5peedi:^V 
620 3100 RRM t 

■ Motor: 1/3HP I 

Boll SooHng, 1 
6Amp, llOV. 

60 Hi 1720 RPM 

kluuiJ Single 

Phase 



MllwdukH 

Twlit 

29 PC, 
DRILL BIT SET 

• 1/16" Thru 1/3" 
L * Straight Shank, 
Jobber Length 

* Black Oxid* 

Finish 

> M-2 Sleel 



1/2" DRILL 
REVERSIBLE 

• 50 *0 Hz. 

6 Amp. 

ITS V. 

^ 500 

RpM, 

650W m ^ . 

*1/2" 

Chuck 



•All BolF 

Bearing 

Molor 

.. jtT 



31 PC. toOSffiQDSPI 
a/4' DRIVE 
■* Heot 

Tfwled 17 PC. 1/2' DRIVE 
Horderved ALL 3 FOR 



Metal 

Index 



Q^hI pnm iiifl|j4# FREE DILIVERY II *fOpr i| SW.IM v m^ft and 
bwiriS ihipppd Hrthiin 1h» rarriinprelal li.S. On nnim Ihi- IKijh 5^.04, 
ifiippiHl 111* COfldFiltttrjl U.S.H add Si- 9a |W 4f«l. 

Itiwiu jfid Puerto Rico midcnEk pirair mAA ISi'Sk te iKr quntnt pnetf Cfl ilJ ofdrni. 



SOCKET SET '’flff 

21 PC. * Cold Forgod 

* 6 Pt, Socket* 3/4^ to 2" 

• 17' Rotcheh IS 1/2" Srkling 
T-Bcf^ 3" & 6'' Ext., and 
Metal Box 



Order hv Phonip lull F 



T.JKI0.421.J 567.1 

Of ^idil In Form Bnlow. 

i Chihi-k lw Mi>hfy Ofrirf LriflcvMTcl 
Chiri^e .^v ■ M-'C Vis,i 

AfZCt. Nu fs,i| Q^lii 



Njmt', 



TARPAULINS 

* BroM Ploied 



SuhtoldL 



* Meet! 

OSHA 

• Mildew Roqutremonl* 

Proof, £afa■^y Brito Color 



Sales TiK far CA 
ft KY fe^idcnl^ 



Phrtru* 



HARBOR FREIGHT SALVAGE CO. 

M91 Mission Ooks Blvd., P.O. Box «0]5, Camwillo, CA 93011-601S 

PHONE TOLL FREE 800-423-2567 




you CAN CHARGE IT WITH 
MASTERCAHO OR VlSAl 























HOW 

WE 

TEST 

CARS 

A combination of 
driving experience 
plus computer-derived 
information go into 
every PM road test. 

I n a typical year, POPULAR MECHANICS 
will test or evaluate over a hundred 
new cars — a mere ejctensive autonrw- 
tive test prograni than even car buff 
magazines. We're most proud of our 
group tests, in which we test, compare 
and ranic anywhere from six to 16 
vehicles, usually aM the cars for sale in 
one particular market segment. 

No other magazine — and no car man- 
ufacturer — does comparison testing on 
this scale, this often. It takes an intimi- 
dating amount of organisjation, time 
and manpower to do these tests suc- 
cessfully. But we^re convinced thai a 
head-to-head comparison Is the only 
way to achieve results that can really 
help you decide which new car to buy. 

Our comparison testing is divided 
into [WO parts; objective and subjective. 
Objective car testing is just like any 
other controlled test, except our labora- 
tory is a race track. Wo're as careful a? 
any sdemist to maintain consistent con- 
diiJDTks that ensure the repeatability of 
data. Here's how we do it; 

Quaiter.jnfle acceJef atfon 

We do most of our performance test- 
ing at one of the best dragstrips in the 
country — Raceway Park in Enghsh- 
town, Wew Jersey. For our acceleration 
test, we use Raceway Parkis highly 
sophisticated Chrondek timing equip- 
ment, which Is accurate to thousandths 
of a second. As a backup, we often use a 
computerized fifth wheel built for us by 



TT^coiripyt)er geB H5 r3wda?a hwi the ftfth wti«l — ahign-iechiafxhidch of 

bdlia wockI that trails along behind Che car on acceleration arKf braking rum. 
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ftadio Shack corr^ptJter arxl printer fpew out test rvsulb after every 2Q rurq <lowrt the trackr 



former Chevrolet racing engineer Paul 
Van Valkenburgh. It consists of three 
basic parts: the wheel, a data buffer and 
a computer/printer. 

A fifth wheel is just that; an extra 
road wheel temporarily added to the 
car. Tho purpose is to have a confected 
source of distance data that can be 
measured accurately. We just have to 
Dompaie this distance to time, and we 
can calculate spaed. 

Van Valkenburgh's fifth whe^l is a 
high-tech sandvdeh of aluminum and 
balsa wood, fitted with a bicycle lire, ft 
pivots ftom an aluminum svving arm, 
which is fastened lo the car with either 
a suokin cup or bumper bracket. A 
simple transducer counts each revolu- 
tion of the wheel. 

The transducer feeds its information 
into a data buffer that stores the raw 



data. We collect the data with a Radio 
Shack TRS-80 PC-2 pocket computer, 
where it is automatically analyzed and 
transfbrmfid into useful test results via 
a software program Van Valkenburgh 
developed. We then print out the results 
on 3 Radio Shack primer. 

The Van Valkenburgh system can 
store up to 2Q accoieration and braking 
runs, enough to test a few cars at a time 
before the data must be printed out. 
There are other data points available, 
which we don't use: ecceleratlon to 150 
mph in 10-mph increments, for exam- 
ple, or braking from any speed to 0. 

fn some ways, our sophisticated fifth 
wheel is technologiceJ overkill, but Van 
Valkenbtirgh's racetrack-derived equip- 
ment gives the most accurate possible 
data, oven if wo'ru just testing a Yugo 
(Pfease turn rop^a_L?-J^ 








SAVE *200 

WITH THE PUSH 
OF A BUTTON. 



Rustproofing as powerful as the pro's. 



Now you can single-handedly win 
the battle against rust. At less than IdOth 
the cost of professionally applied systems, 
Car n' Farm Rustproofing Aerosol makes 
it easy to safeguard doors, fenders, and 
rocker panels. 

Simply feed the handy 39 ” 
extender tube through vent or drain hole. 
The 5-way spray no 22 le emits a coating of 
rust protection in every direction. 



*3 REFUND 

Buy 3 cans, get S 3 backi 



ngi 



%«> 



Give TOur car's body further protection from the eJcments 
with these easy-uvapply Car n' Farm Protection Products: 
• Car n’ I^mii Undcrctratinj? ■ Car n’ Fiartn Rubberi/cd 
Undcicoating ■ Car n’ Paim OS-1 Bug and Tar Cleaner 
■ Car n’ Farm Fiibric Proteciion 
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• Pfoles 
FormiJJa 



• Easy !o use 
saves rriDney 

Step-by-step instf 



EXTREMELY Fii 







1 THE FIRST STEP 
I IN INSTALLING 
I ADUVINAGE 
I SPIRAL STAIR KIT: 

I SEND FOR OUR 
! FREE BROCHURE. 



DUVINAGE 
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Full Size Plans 



TKh N«w GngJftFKa fto-eHaf Is 2 S" k 44 ”. The! 
PSi-U -Kis 4 tiirtt 4 irt 4 vinyi^ nngSr cyni. 

I»^ittr>ri 5 5 l lacks, Wood. i a brie & frrngo nai; 
mclubad m hit. E^jv to ijuscd, tots love it.! 
Plau- 33 i— J&.CO Plan & Pam Kit— 3 1 5 .D 0 



Nama Train, y' UH letteFs. Plan-323.. S3. SO 
Pidd t^Oitaqc 50^ par plm, MY Rai, add ia)i. 
CilBtog 11 MW Fi-dir wilh frta^ PhoTW £51 *M-6P29 
We acMtgt Vim i Ma«i«fCard prdeft ri cw* S-£ 5 (K 1 



ARMOR. DcpI. C 60i 44$. C. NprIhpOrl. NV 1173t 




yfVAitiMilatf 

Turn Logs InLo 
Lumb&r — And Cash 
PortablB * Pfdi* 
AccuraTeEy 
0 Lil« a log 
30^ dia. X IS' long 



HOW WE JEST CARS 

from pagg 

GV from 60 lo 0^ njot a Lamborghini 
from 0 to ISO, 

W& rscord four to sbe acteloraiioo 
runs, depending on whether we feel we 
more experience with the car. Hie 
figures wo publish are the best single- 
run figiATes for that car, not an average. 

Automatic transmissioti cars are driv- 
en o^ the line and left to shift for 
themselves. We don't wind up the 
torque converter at the start line or 
manuallv shift gears. Manual ttansmiS' 
Sion cars are driven off the line at 
around the torque peak — usually 3000 
to &000 rpm — HShpping the clutch just 
enough to maintain optimum traction. 
We don't sidestep the clutch, power- 
shift or abuse the car. 

The q^ckest and fastest production 
car wo drove in recent yoars was a 1 
Corvette which took 14.447 seconds to 
cover 1320 feet, and was traveling 
93. 5S mph as it crossed the quaner- 
mile finish hno- Compared to muscle- 
cars from 15 Y&ars ago, which were 
capable of guaitjer-TiliJes under 14 SOC’ 
onds at over lOO mph, this is pretty 
tame. But in 1085^ any production car 
that can do the quarter in under IB 
seconds at over 85 mph ranJes as a high- 
perfomiance machino- 

Slalom 

The 700-ft. slalom insists of cones 
placed at IQO-fr. Intervals down the 
center of the dragstrip, with a 1 
wide gate made from two cones at the 
beginning and end. Hie object is to 
weave left/righl/left through the cones 
as quickly as possiblier from a running 
start of up to 60 mph. Photoelectric cells 
hooked to an electronic digital stop- 
watch measure the time between the 
two gates in hundredths of a second. 
We make four to six runs, depending on 
whether we feel we can do beiier with a 
slightly difrerent technique. 

The slalom is a laboratory measure of 
transiem handling response — e car's 
ability to turn quickly from side to sldOr 
As you might expect, long, heavy cars 
are more difficult to weave between the 
cones than short, light, well-balanced 
cats. Small cars with fat tires do the 
best in the slalom tesi. 

We convert slalom time lo speed 
using the formula, mph = 3600 
seconds x 7.54. A typical big car will 
have to slow down from its 60 mph 
entry speed in order to get through the 
cones without spinning nut, while a 
small, high 'performance car will be 
accelerating. Average spreads range- 
from around 50 mph to our curront 
best, a 63.B4-mph run by the Omni 
GLH Turbo (see PM Compamon Test. 
Pocket flodceEs, page 76, Aug. '85), 

fPJaage rum to Jggg 13G} 





Brakirtg cm measures dbtarxe needed to 
itqp from 60 mph without skiddtng [top). 
Slalom fneaujres average ipeed while srialt- 
Ing through sewn cooes placed TOO ft. apart 
|certter]L Skidpad measures maximum cor- 
neflngabiilty or a car aroMUd a ioaft, circles 
crew member at center of cirde record^ lap 
dme. wtikh Is; converted to gHforcei. 
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Money Saving How*To Manuals"! 

You can save fjunttreds of ttoHon a yoar by rfo/ng it younatf 
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LAWMMOWEFES £t TRACTORS 
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TV, HOME REPAiR, ETC. 
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I Ts a (a-ct. WitPi many daalars and garagos now 
geEling $50 an hdur rop' labor time, iualane hour a 
manth laking care of it youwll is NLs p^itfing 
$600 a year in pochel. tl raally adds 
WhftEher It'a a 1B62 or a lflS5 youll b« ama^od 
at how muEih YQU -can dp ypursaJf. Here are the 
HianLfsJs iiiai really shoy^ you lo do it. , 

i 

■4-7S leer, r*l J.«- rt* $26 65 ! 
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retKiildirkg the onpina. 

TRY THEM RISK FREE. OrO&f IJi« mirtusl you 
#ant today and ctieck It o^Jt. It you arfr nol 100% 
sBtlftPied that a can aave YOU m-uch more than Lt 
CQ4t, jugl send it back Iqi- a courteous, full refund- 
iHB CREorr CAfliioncKA$c*U 51 fi f 76^6043 
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ROOKS BY CAR MAKE 
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GErVERAL REPAIR 
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BOATS & MOTORCYCLES 
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TUHIMC h REBUILDING 
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HOW WE T¥ST CARS 

fCo!iliit\i«d ftmw MM J34> 



Be a Better 
Gardener 

RECYCLE all your Brush, 
Weeds, Leaves, Old Crops, 

Cut Grass, Dead Flowers, etc. 
Into: RICH COMPOST 
SPREADABLE 
MULCH 
DECORATIVE 
WOOD CHIPS 

The ruggad KEMP 
^hraddBf/Chlppar 
dBvcura Blmcnt 
organic . . . raduckig tt 
inlo iTTAfJjOrrJ 04 tir^ 

pf#C«S^d9»C0rldl 

[irvcludlng trfinciw 

€njoys4Jpflf- 
dchsoii-.-i 
mutcdedgMrdBn 
thgt IS vhdLJilty 

md twAuulully 
IgndBcaped 
grcHjnds. Do 
It all-, quickly 
arid eaa-ily wUh a KEMP. 

* BuitttOld«Blilfllim« 

* MBdytilMlOClWOHtronn 

* Mofiey^ttecKfluflfinftee 

h — — -*SEHD FOR PPEE IHFOBHATIQM — * 

WHIP commt. owR mn I 

^ KoBBr Hd . Lrtrti ^BjncaaMr Ce j. PA it g 

Tl%S — wnj ni* edormimon trt Ihff K 

StvaddcTi^hippan. ? 
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I address 

I OTV 



-STATE 



-Zip , 



Cash in on the Vldeo^Cassene Boom! 

START YOUR OWN TV/VCR 
REPAIR BUSINESS 

at Home in Spore Time 

N ow it's evy raryouto 
geL into (hlA rnaney- 
mBhing buiineu. Ba the 
prrGGn In demand by ihe 
of ffemUlH -who 
own -vldiBecaMaltf pacard- 
PFi— the fas tesE^grc wing product in 
_ the horns entertainment Reid. 

Timn athomr ifv yOut- apore trnie fur an cxciltng 
«BFf«r u t TV/VCn Rfpnir Specialktt. Ei^p^ru 
show you tiDvr to itirt icnAU at home with law 
avertiead. Later you can bd after repair buflineu 
from hoteli, Dffieea, noipitaJE and otber 
compinieii who w TVs iwd VCR* in tbeir 
duly operationa. 




Ex p«t* ihflw v<?n whal to do, how to 
do it...guide you every ■id'|N of thr w«yt 



Leant how Lo handle hcatae caIM uid ihop rf' 
pflin— every thing you need to know to geLftart- 
ed fflEt. Tools Bje included wiEh your course bo 
you i!el "^handg-on"' practice u yOu follow youi 
kvAim vup by ittp. Ein^rythmn l» estpLaLtif^ in 
esAy^tCf-undentuid lftnjju*i[r, hut if there It ever 
anything in your leMoni you underatuid, 
you can write or phone your initruetoi and you 
C-BJ1 count on ^tting an ButhDritAtive Bjuwer. 

fm fact* and coror bnochure that tell about 
home fauiLneu opportunitiei, Nd eoct. Nq 
□ bilii^tion. No Batesmiui wlU viiit. 

MAIL COUPON TODAY! 



, nrr ^^001 OF TY VCR REFMR. Dtpl. PtUS 

I l^nnlCiA PVOBytvaiU lASIS 

[ PLeaie send: me free facts on how X can lejun 
I TV /VCR Repur at home In my ipue time. 



Nuite . 



Address 



Age. 



CiLyyStflle/Zip 

^Phone i J- _j 



WATER WELLS FOR EVERYONE! 





Our little drills go E\/Ei?YlVH£BE, 
drill El/ER VTHlNGi 



Hoineowners! Drill your 
own water well! 



Drill water, monitor 
or heat pump wells 
for less than 25 € per ft.l 



M.~OW"ip 
L I IAbIc for Qp 

lUBBldU 



For 
FREE 
brochures 
prices 



CALL TOLL-FREE 



1 - 800 - 821-7700 

IAbIc for Operator SU'Sl) 

Df Wrka 



5849 Anderson Road, Opelika, Alabama 36802 



"World's leading manufacturer 
of low-cost drills since 1962/' 



6IH} brahJvtg 

Our tests are always do™ In a specif- 
ic orderp because the braking and ski* 
ptad are tough on tims afni we want 
everything as equal as possible. Brak- 
ing Is dons in the Linused lane of the 
dragstripp with the fifth wheel aitadied 
to the test car. We accelerate to an 
indicated 65 mph, then apply ihe 
brakes. The fifth wheel gives us a 
computer printout ftom 60 tu 0 mph, 
which is measured in feot- 

Tbe tiick is to keep all four ilres on 
the edge of adh^on without actually 
locking up — exactly what the new ABS 
brake systems do by computer. This 
produces shorter stopping distances 
than either pumping the pedai or a foot- 
tdr-the- floor panic stop. 

Cans with good brakes are very im- 
dramatjc — the car just stops — while 
those with brakes that fade or lock 
prematurelY wUI go sliding sideways, to 
the great delight of the phc^iographerS- 
We make three nms-— enough to heat 
up the brakes and tires for maximuin 
performance. 

After three runs, most cars begin to 
encounter brake fade. We've seen stop- 
ping distances of mom than SZO ft,, as 
well as 1 ^ ft. &om our current champ, 
the Honda Civic S- Most cars are in the 
130- to leO'ft- range 

200 -H. sicldpacf 

Skidpad testing is always done last 
because it absolutely eats up tiros. 
More than once we' ve had to buy a new 
sot of tires to drive home. As you might 
expect r front-heavy, from- wheel-drive 
cars are the worst offenders, since they 
comer primarklY on the outside ftem 
tire. Well-haJanced cars — the BeriOne 
Xl/9 or Mazda RX-7> for example — 
wear all four tires effually. 

We run four circLes in each djrocdan. 
Typically, the hrst lap in each direction 
serves to warm the tires to maximum 
traction temperature, the second and 
third give us our best figures, and by 
the fourth circle the tires have gotten 
overheated and slippery. The skidpad 
puts passenger car tires through such 
an extreme heat cycle that traction is 
peimanemly lessened. We have to get it 
right the first time. 

The skidpad Is far mom than a test of 
tires- Whal we're reaJly exploring is the 
Sieady^Stato cornering limits Of the 
automobilaj which are dependent not 
only on the tires, but how well those 
tires are kept In contact with the road 
surface by the suspension. 

Factors that have to be optimized for 
good skidpiad performance are fmnMi> 
rear weight distribudon, chassis stiff- 
ness, bcxly lean, camber change, shock 
ii^oase turn W page 13^} 
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HOW-TO BOOK CLUB 

The Beet Source for Quality, Service, and Value! 



Practical Projects . . . Exciting 
Ideas . . . and Time- and Money- 
Saving Tools for Homeowners j 
Hobbyists, and Do-It-Yourselfers I 

Select 5 Books 
for Only *2” 

Join Now, Get a Shop Apron FREE! 
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FREE Shop Aprori 



7 very good reasons to join 
the How-To Book Club 

* Big SavtngSi Save 2 D^ to 75 % on books sure lo increase 
your how-to know-how 

* No-Risk Guarantee. All books returnable wthm 10 days 
wiftbotit obligatton 

* Club Hews Bulletini. AJt about current selecUons— 
mains, atlemales, extras — plus bonus offerc. Gomes 13 limes 
a year with hunctredB of up-to-the-mlnule titles to pick from 

■ Automatic Ordor^ Do nothing, and the Main seleclion 
will be shipped eulomatioakyl Bui ... it you want an Alter- 
nate selection — or no books si all — we'fl follow I he Instruc- 
tions you give on the reply form pfovided wilh aveiy Mews 
BuNetin 

■ Bonua Books, Immodiafteiy get Dividend: Certificates wilb 
every book purchased and quality for big discounta of 60 % 
to 80 % 

* Extra Sonuaea. Take ad vantage of added- value prorno- 
lions, plus special discounts 

* Exceptional Quality, All books are finsi-rase publisher's 
editions selected by our Editorial Board and filled with useful 
up-to-the-mlnule mforr^lion. 



I -K HOW-TO BOOK CLUB 

- 



P.O. Box 0 , aiu» Ridge Ouniitilt. PA 17214 



Pfsa^ accept -my niAmbenAtiip ki ifM- Hcwi^Td Book dub and sand the S vofumev 
circled below, my FREE shop apron bilimg me $2.i5 plus shipping and han- 
dling gh^rgee. II ndt55lisfiwJ. s nwy return the books wUhln ren days wllhoul obliga- 
tion and have my membership car>ceied. I agree to purchase 4 or more boohs at 
regu^r CEgb pFicpa Cp<u« shipping^Brdlkng) Uuhng Hie neid 12 months, end may 
reslgr^ any limB ihefeaHof. 

1046P 1120 1244P 1272P 1321 1515P 1520 1S30P 1551 
1553 15&4P 1574P 1Si7P 1590 1654 1657 1660 1607 1763 
1760 idia 1039 1B44 1068 1909 1952 1071 2122P 

N^me 

Add r ess 





State 

Valid hv r»*w metrc^hs-ddFy. FMOign ^pplicinb^ wfll rK#fvw oedvlng hnq^rvctlvw Oanadi 
iwmil ifi U-S curmcy T1ni» ordwr lubj^ lo by the How-To 5o^ dub 

PM-n& 



Zip 



Phone . 





HOW WE TEST CABS 

136 ) 



Do-It-Yourself 

DOME 
HOMES 






Wrttrhrr you puftrxjrf 
ajr complfEp Icir jrwty- 

tD-jsiPmDPc With fKP 

lOCJi Of ifeiiJi * 

nffrtfclj or jU5i gur 
pljirrs and CDrnnectDr-^, 

youltfind ali ou-T pr-DdotTs lott Mron^r, bivtrr 
^^T^neer^ A >ard ^ett ejfp^fink^ fnan ctJipf? cw> 
tNff fnarhft 

*Our heavy'flLrty coni^rcw lyiiem i& iMp 
itroThgest add moit wriaEile avsitabir 
consiructicrfi Througboti! na 

costf 

*Or nOOO'i by purchJiing csUP tonntaor 
lyitf m ;ind pl^n^ and CLCtting yduf own iLim&ef 
■ Unique iccrgrr n^nyc# fo* e^iy i«ond- 

floor ffi^fnn^ 

■Largw-sjzfl Domci svaUaWp TOr enwenrs and 
iiXtUJEEy 



Our heavy-cftjly 
COrtffcKXOP wifn 
itruts 



j Send 16 \€f charge (o your MC or Viwif 
j and yOtj'U mtivf. 

I *JnrDrnTalivp 2 fl-pagc Dome- Catalog 
I * AssemWy Manual • FiOO< C^JCJg 
j i-Fr<^ tJ5C •And mesref 

* iMpfrir 



yrtrl 

City . . Siaw Zrp 

TJmbttiifhc ifK,. r^rsj 

Z 0 I 5 ila*e StfPfll a«k#ley, CA 947M 

PM-9 I 



MORE HONEY? LIVE 8EFTER? 
"GET RICH" SCHEMES DON’T WORK! 




YOU HEED A 
BETTEH 



CHECK OR MO 
WOftKlPtS PLANS 

P.Q. BOX. 3D&7, SHELL BEACH, CA 934*9 



WORKING PLAINS Dthm ^ a -OT wr>M 
addi*H«e OW OGrppr^tionft tfwuwgfwui 

im EDiMTtjy «ih 3 lha Mifti tfUl he » Nl» yOu NO 

G*fT¥hW(itto FB*»OaifiW H«ny il iM End fcmW 
Thp BeC twBfllrnmt fouH mw 




THE SUPER 
WINDMILL 

NO COMPETtTON. 
US Pat. 4,213,057 



FREE ELECTRICITY 
EVERYWHERE 

0.5 to 50 KW 

Maintenance and Noise Free 
25 Year Design Life 
Superb Economy 
Payback In 1 Year 

ENEREX CORPORATION 

23785 SW133Ave. 

P.O. 60*4109 
Prtneeton, FL 33092-0109 



damping and bump st-eer. Tha skidpad 
is also a test of the car's thnjtUe re- 
sponsen differential efficiency and 
steering predictability. 

On the skidpad. we can teJl whether a 
ear Overstep rs (rear sldds first) or un- 
darsteem ffront skids first), and whath- 
sr or not it will be easy to diive or a 
handful at high speeds. It's signlhcani 
that the one test road racers use U> set 
up their cars is Uie slddpad, because k 
reaUy does test every suspension and 
chassis component in a controUed lab- 
oratory environment- 

A typical passenger car will circle the 
200-ft. drde at aiDund 40 mph in 
second gear, taking between IS to 14 
seconds for a lap. We use photoeLectric 
timors to record lap times, then convert 
tog-forces using the fartnula^ g = 122.5 

We use the single best run in each 
direction for our published figure. On 
many cars, the counterclockwise figure 
is higher because the driver's weight Is 
on the inside for flatter cornering and 
bis sighiline to the cones is better, so 3:ie 
cuts a more precise drde- 

Nearly all modem cars can comer at 
over .70g. Hie average is around ,77g 
and high-performance cars routinely 
breek -BOg. The highest slddpad figure 
we've seen for a pixxluction passenger 
car on street liies is B8g posted by 
Volkswagen's Golf GTI. 

Interior qiaoe Index 

While v^'ro at the track, we mBasure 
the passenger compartment and lug* 
gage area of each car using formulas 
we've developed ourselves. To measure 
the interior^ we use a tape measure to 
find length, width and height. 

We measure from armrest to arm- 
rest, ftom and rear^ and from seat 
cushion to roof, front and rear. We also 
measure legroom from brake pedal to 
the base of the driver^ s seat back, wltb 
the seat pushed all the way back, and 
frijm a point on the floor beneath the 
driver's seat to the rear seat back. 

These measurenients are then insen- 
ed into the formula, front seat width ^ 
headroom x legroom -l- rear seat width 
7 <. headroom x legroom 1000 to 
produce an Interior Space Index. Two- 
seaiers can score under 60, intermedi- 
ate sedans aroiiiid 1 20 and the roomiest 
car we've tested lately^ the Buick EJeC' 
tra T-Type. scored 177.36, 

Trunk-cafuicf^ index 

Wfl measure the trunk by seeing bow 
many standard-size grocery bags can 
Stand up in the trunk, with 1 -In. crush 
space permitted- 

We feel this is an idea! test of trunk 
(Please turn W pao^ 142} 
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Five Years Ago You’d Have Paid 
$5,000 Each for These Miracles 
-If You Could Get Them At All! 



The SUPCft-MAe 

Smalier Than a A4&ichbooit^ 

OJj ft; 2Mik$! 

Someone on the other side of a two-foo(- 
Lhkk wall whispen. You heariL Or you'zc 
»tttnginwor ear with the FM radio on. and 
the people in the meeting room ^mJ^e left are 
stilt Utkina. ¥i>u hwall of them, cleariy. 

Your SUPER-Mike comes to you aimosi 
ready to Slap In the batteries (ifiduded) 

and the "^activatorr That's all you have to do. 
Conceal it if want to. or hm it broadcast 
openly. Up to you, 

[f you're in a warehouse, lay it on the table. 
Voui HWDiriscan be heaid dea^ in the mam 
building, far away. 




AS2^}V3Jne. 

Your SUPER-Mike price; 

$129 { + M.50 shipping/handling) 

WARIYING! 

The SUPER-Mike is piof a"^bug!' Do not use it 
for illegal spying or sutvei]kince- 



Tho TWopAoif# 0if0 Prmvmnt^r 

Kills Telephone ""Bugs*^ 

And Delects Unauthorised Usiening. 

Adapted from the militaiy model actually 
used in sensitive diplomatkrdiicuifnslancesr 
Just plug your pfKme into the Telephone 
Bug Preventof ard plun the Telephone Bug 
P^eventor into any modular jack. Of course a 
red light goes on if someone lifts an eicten- 
sion while you're lalldng, bol lhat's only the 
bantling. 

when someone tries to invade your privacy 
wiUi a telephone line powered “bug" (nafd- 
wired ortiartsmitting), the bug isparaiyzed 
by the Telephone Bug Preventor The person 
tr^ng to spy on ymi vnll heai nothif^. 

Use Ibis myour home or take it with ^u 
when you You don^ know whn i$ 

Ustening,„3obesare, 

AiSOOValu^^ 

Your Preventor price: 

199 




( + $4.50 shipping/ 
handling) 



C ISfiSEkv^mi^c 




Thm mspfroii* Itolc# CAsngvr 

Vaur Dfiwi Mother iVon ? four Vbioe^ 

)tiUf PAone Yoke Electrunically. 

If you're a man. you can sound like a 
woman; if you're a woman, you sound liloe 
a man. If you don'l want to be 'in'* to some 
callers, your buUer, maid, or brother can 
answer-thp're all>ou. You can even be your 
own remi^nist 

Your Voice Changer gives you security, too, 
becatise a caller ihlnks more than one 
peiTion is in Ihe borne. Press another button 
and the caller hears a realistic barking dog. 
^ThU now electronic wonder is sb^ght out 
ofasd^fi movie. 

Be among the 
first to own 
one. And 
make no mbtakej 
it amria. There's, no 
to describe the realistic 
“other voices” youll 
bare in your repertoire! 

A $400 Value. 

Your Changer 
price: $1»9 

( + $4.50 Shipping/ 
handLng) 




A BSOLUTE aUARAHTEE OF 
SJmSFACTIONt 

i If f(jT ap.y lEHon >w'w na! delighted, reiurx 
* Ihing you buy ftmi us wiEfikn qoeinonlh fqr a 10Q% 
icfimd. Buy with cQ[riidBi« 



Credit card orders (VISA or MasterCard) 
For Iasi service, order by phone- 

r-ff00-554-SfiS6 



TA* dv^frotilc Emr 

Teils You tWbflf ^ On 
When 




A premonilton hits wy. Is Ihe baby ofying? 
Es the water Tunnuig? You phone home to 
hear what‘s happenirig ihere. The Remole 
Electronic Ear [actuaj^ aspedal, sophistL- 
cated, powerful miem^onej tiansmiis i}ver 
(he phone any soundia up to 100 feet away, 
miat's Rial Strang li^t in the office? 
instead of running mtoan armed burglar call 
from any phofie and hear jf someone is 
moving around or talking. 

Plug it into any standa^ mod ulai phone 
jack in your home or office, then enje^ the 
peace of mind you de^rve. 



A $350 Value 

Vofur Remote Seetronic Ear pwe: 
( + S4.50 shipping/ handling) 



$159 



Fmm Experimental Efectmnic Laboratories 
10 Khi,„ 



m 



ELECTROMAGIC 

an anULfite company of Orkde Homo. 

a puWtdy-firio owponbonj 
uid Put-Universe Inlenubonal Ltd. 

1151 N W. 24th Street 
Pt)oipano Beadi, FL 33004 



r 






Electroinagle Dept. PM-9. 1 L5I NW 24lb SL * Pompano Beach. FL 33064 

RUSH Ihe eiectEonic wonders Tve selected bekw. I understand J may return them (In 
good condilion) at any lime wtlfiin one full month lor a lOCBT. refund, no questions 
asked, 

Qty. Item Price Ea ToiaJ 

SUPER-Mike $129.* 

Ttlephcme Voice Chan^r |tfl9* 

Telephone Bug Prerentcr I 99.' 

Rjemute ^ectFDUic Ear |tS9* 

' FL iwkfTU plew ftdd Hl«f Ux- Add $4-^ pff lotil orUcf M^i^Tfppingi hindf ns 

□ Check or money order encLosed 

O Charge h> □ VISA □ MastetCard m 



c$rd expires^ 
Nome- 



. slgnaluie- 



Street addiw- 



City- 



.State. 









■ 88K Lowest Price In The USA! is 2 K 

Computer System Sale 

* Students * Word Processing « Home • Business 





RofBd **Bost Buy" by Cortsumers Digest Buyers Guide, Januury 19S5 



$449 

LOOK AT ALL YOU G£T FOR ONLY " “ “ » 

SrSTCM PRICE 

Atari 800XL S8K Computer 

Atari 1050 127K Disk Drive 

Atori 1027 Letter Quolity 20 CPS Printer 

Atori Writer Word Processor 

Atari BASIC Tutorial Manual 

Ail con cobles A I.V . iol*rfiKe incliMied jt ■ a 

Monilors sold seporetly. ■ A L 5 



LIST PRICE 



INDIVIDUAL 
SALE PRICE 



SI 79.00 


1109" 


299.00 




299.00 


IW** 


59.95 




16.95 


12” 


$as 2 .to 


$590.90 



SAVE $100 

Air 3 ONLY 

$44 



153K SYSTEM 
* 499 **** 



Other Accessories Ust Sale 

12" Hi Resolution Green or Amber Screen Monitor $199^00 &9+9S 

13" Hi Resolution Cotor Monitor £399*00 169,95 

‘ ATARI 130XE 152K Computer £249.00 159.06 



Add $9.95 iur 
Connection Cables 
(M<3nLtor* Ortlyli 
(Ltd. Qty) 

Add $10 lor UPS 



13 DAt FREE TRIAL give you iSdoyS to Pry out th\% ATARI C0MPU1£R SvSTlMtP^ H itdoc^n'T meet youir CKpeclofiaDa. just lend Id u9i 

and we will r«lvnd ycuf I 19 DAT IMMEDIATE REFLACEMIMT WARRANTS 1+ oriy s+ Ihq ATARI COMPUTtS SYSTEM equipmettl or 

pFo^rosn^i foil doe to loulty workmanship or moPef iol wtlbio ^ days oF pure hose we will replace ii IMMEDIATELY with no service charge! I 



Best Prices * Over 1000 Programs and 500 Accessories Available * Best Service 
* One Day Eipress Mail * Programming Knowledge * Technical Support 


Add $ZS.(Hl for ihipping and handlingll 

Ertdoie Cashiers Che<^. Motiey Order or Por^anail Check . Allow N 
days for delivery. 2 lo ? doys for pheme orders. 1 ddy erpeoss rriaiH 
lAft acctpl Viso ond MoskorCai'd. We ihip COP- *0 con Iinen1(i:l 
U S. 0ddt>e7sei oPiy Add SIO rnore il C-O D, 


COMPUTER DIRECT 

IVi? Lox'C Our Customers 

22292 N. Pepper Rd.. Barrington, 111, 60010 

312/382-5050 to order 



Commodore 64 Accessories 

j5- SUMR 

Summer Si**!er S 






Sale Positively Ends 9-15-8S 

Prket will go bock to reguittr sole prices 

Cl 28 CotnmoiJore Computer 

Expondoble lo 5l2K, runs C-64. CPftA, ond 7.0 Programs. 

(Add £10 Shipping) 

Commodore 150-170 CPS Printer 

Near LeMer Quality.. Mulliple Pin T racier Friclion Feed. 

BesI Printer Value in U.S.A. (Add $17.50 Shipping) 

Commodcire<64 IEEE Interface 

Allows you To fun Pet Peripherals on theC-64, including fhe 
One A^egobyte prive ond 15' Printer 

Juki Prlnter/Typewriter 

Letier Quoliiy, doisy wheef use os typewriier ond or primer 
(□uTo correclion) [Add £10 Shipping) 

SCM 80 CPS Printer 

Tfp^tor Friclior^ 1C ' Fomaus l^ome Printer doe^ GrOphics 
w Inlerloce- (Add $10 Shipping] ^ 

Cordco G Plus Interface 

Converts Comim adore to cenlronics for use with most printers, plus 
does Commodore graphics on graphic printers 

Alphacom 40 Column Printer 

Thermol technology - does grophics, (Add $7.50 Shipping) 

Aiphacom C^64 or Aiari tntorfoco £S. 95. 

190K Slim-Line Disk Drive 

Cooler, 20% foster, guieter thon 1 54) drive (Add $)0 Shipping) 

One Megobyte Disk Drive (1000K) 

Double sided ^ive hooks up lo C-54 with IEEE interloce, perfect as a 
second drive. (Add $10 Shipping) 

18'* Premium Quality Color Monitor 

Better ihon 1702, with sepOrOted video inputs. (Add £l 4.50 Shipping) 

Voice Synthesizer 

Allows you lo lolk ihrough your cornputer. Optionol joltwore let^ 
you ploy lolking adventure gomes (^ork. etc.) 

80 Column Board - 4 Slot Expander 

Allows you lo progrom in 80 columns, plus gives you o 4 slot switch 
^elecloble expander 

Auto Dial Modem with Super Smart Software 

Upload, Downicod. Prim, Cnlolog, This Package haa it all! ! ^ 

Best Modem Volue in ihe U.S-A.! ! 

Musicalc t Software 

The Be&t Mu^icol Softwore lor the C-64, allows you to change oil 
poromelers. 

Oil Sarrons Software 

Belter than Monopoly, comes with gome boord, disk^ and 
insfructian monual. Sirike Oil or Live in ihe Poor Form 

Add S3, 00 lor shipping, hondling pnj in^ucan^-a. Illinois midanH 
pivot* odd 0% tgir. Add Sfi.DDfcr CANAtlA, PUfRtO HAWAII. 

ALASKA, APO-FPO orderA. Coriadian iltdtfi mull b# in U.S. dollors. 

WE 00 N01 EX POST 10 OTHER COUNTRIES. EXCEPT CANADA. 

Enclcna Ctaihrmwi Chuch, Order Perunfll Check. Allow 1 4 

6ayi ler dilr^fy. 1 le 7 de/i for phone erderi. | «fgy eaprn* moiU 
V ISA - M ASTtR CARO - C .0 .0 

I Me C.O.D. ^ Cenedg. APO^FPD 



Megobyte Disk Drive (1DD0K) 

& sid^d drive hooks up lo C-64 inrilh IEEE mtorloc^, p«r'l«ci a 
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plui Software Coupon Discounts 



Wc Liovc Our Customers 

22292 N. Pepper Rd., Barrington, Illinois AODiO 

312/382-5244 to order 







Mo Seiiingj Mo Inventofy. . . Year Roand 
Cash Profits amt YOU Set The Hoars! 

Yes. there -s. a tot of busm^s waiting for the ffian who can sharpen 
saws planer knives. loirrEef blades, wood cti^sels. scissors, axes 
and oiher garden, shtio and home lools. 

ShiARP-AlL does all these jobs qurckly with mecis^ort 
and at a big profit for VOU You can become Sharp ^ 
erring Headquarlers for carpenlers. builders, 
lumber yards, laclories. home woritsbop beb~ 

Syisis And. you can start ibis Woney-RAaking 
business for le&sihan S 5 d. 

FREE BOOK tells how to stgrl youf. own 
sparehitie business while you are still 
working i\ your regufar job. People 
bfiog in tbare work and pay Cash — over 
of every dollar you fakjng m is cash proirt 



l>oes The Sharp- AJf Pay 
YOU BET 



Let FOLEY BEL8AW PROVE 

You can do it tool On our 

30-DAY FRS TRIAL OFFER 

Tom ^<rtltafl5 bf acMpImg 1hL« CfHt^ lA hv how ««4«>Y M»u ttft lum 
fui>T wr? Ifll* fiig CA$M Pronto with yuur omn tgmplib# Shirp- 

Iflr lull flvleita an Mflle- 

biV*^Di.r Fw tnpl 



fKU 

flOOtCLH! 

Gives hill 
detihls- 
Serrilttr 
your 

lOday. Ha 
uUngjIiOfi 






Kf 

\m 



IMW 



Our Frafl Book I*lia 
how to Htiirt: a proflt- 
Hblfl, lifatima homa 
BhBF|»nin 9 buainasa, 
how W« h#lp VOM flrow, 
hqw we'll fNrkBnce you. 

FDUEH BEIiSnUI CO. 

GcmnELDdLDri. 

KANSAS CITY, MO, 04111 



JOIN THESE SUCCESSFUL 
SHARP^ALL OPERATORS — 



9100.00 A diy 

■ '■ Recently J had thr^ days n a raw here 
I made over S 1 D 0 . 0 D ad^y 

WlllLtaJ^ HlteUfll 



>4p000 A ¥f V 

world oS ray Sbafp-Ail. Am 
ng aboul $4,OOQ a year part 
icpe to « 9 tpand shorlty. Now 
#ar1t iQf the Slat# pt V^rk. 
UArner Cerp., arid Gentrjl Motors " 



C. lynttti. Htw M 1MS? 

Wuled to Retire 

■ "I nad draaraad of rUrriiig for yetrs. 
but was afraid lO’ quil my salaried j<^b. i 
iMd never used this Eyp« ol equipment, 
but the Sharp- All was real easy Tc learn . I 
sbarpaned 30 blades my firsi — 
iMthout advedisinb at all Now. lor 
first time In my life . i can say that i am 



coritenl." n«i 4 ChTiiiiM 

MiiiDgtvi. lyiM Ties 

Had to 4nit Hia Job 

■ "BtHight nty Sbarp-AI I four y&ars ago . 
and it has do^ tVi^ning (and more) 
ihai you said tt wo^d. I never sharpened 
a saw in ray life-, bui when 1 4 ia 4 to quit 
mf regular i^ob. I knew I had io have 
semeihmg to do. Noui I have more work 
than I amebie to dfl— I have as marry as 
iW saws ahea^ or me at a (iihc " 

FtMfeSajItfi 
bu#m«. WaMHlRM 



RUSH COUPON TODAY FOR FREE BOOK 



Ho obtigation ... No salos^rti^n will call 




FObERBEIiSnU GO. 

C 0 l $(4 HELD HH. 

UHMIGITT. NO Mtn 

PIMIM Mild my FREE copy of your book 
"Lifetime SACurtty" 4 Rd full dotiOi on 
your 30'Diy Free Trial Offer I 



^ ! 



■ 



932.00 Id 2 hrnirs 

■ "There's always work m a sharpening 
business of your own if j^u want it . 
Yesterffay, I made SjE DO in fcwci 
hours- ' Hr* r. 

HoeiliAi. 
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HOW WE TEST CARS 

mam. Ji gives us a standard unit of 
iTteasurement that everyone is familiar 
with, and it maasunes the space in a 
way that tails its usefulness. What good 
is a huga- looking xmnk. if the DonfigurQ- 
tion is such that all it can hold is gotf 
baUs or grains of rice? 

The lowest number weVe seen so far 
was two groGsrv bags in the mid-engine 
Fiero 2-s®atfiT. Most cars will hold 10 to 
15, in either the trunk or hatchback, 
while the most capacious trunk we've 
stuffed was on the fiilJ-size Chevrolet 
Caprtce/Fontiac Parlstenne, which 
swallowed 20 hags — surely enough to 
feed a family of four for a week. 

Fuel mileage 

We hgure fuel mileage during our 
subjective drivirtg loops, not ai the 
track. We top up all the cars in a test, 
record the mileage, then caravan Over 
our 1 S-miJe test loop. Each driver drives 
each car^ so that our fiisl-flconomy fig- 
ures reflect anywhere from go to ISO 
miles of driving by sis to 12 drivers over 
the same loop each time. 

Then we flU the tanks again, record 
mileage end gallons, and calculate 
miles per gallon, just as you do. The 
inevitabl# le^dfoot is balanced out by a 
balloonfoot or two, so our mileage fig- 
ures represent as dose to a meaningful 
average as you're likely to find. We've 
found that our overall figure^which 
represents a mix of street and highway 
driving — is usually slightly less than 
the EPA city figure. 

Test-track ranking 

At the end of the day» wo rank the 
cars in the group in order for each of the 
seven test categories, then add these 
tog^her to arrive at a Test Track Rank' 
ing. Each category — acceleration, sla^ 
lom, braking, skidpad, interior space, 
luggage space, fuel economy — is 
weighted equallyn 

Raad^t«st ranking 

Most road tests you read in car bufi" 
magazines are written by one person, 
and refiact his personal bias. We elimi- 
nate the one-man' s-opinion approach 
by using a group of testers with varied 
backgrounds and tastes in cars as well 
as different physical characteristics. We 
have a regular lest group of sik drivers, 
to which we add to depending on Uie 
number of cars involved. 

We've developed a standard test loop 
outside Princeton, MawJerseyr It's just 
Over 15 miles long and includes a 
stretch of divided highway, straight 2- 
lane> winding back mads, stop-and-go 
traffic, a raUroad crossing and half a 
dozen stop signs and traffic lights. In 

fPlOas6 Fum Iti page 157} 
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THEHEATBON 



I 

T e and dependability pm- 

vided by a water heater often is 
I taken for granted. That is> until the 
i water turns ice cold while you are in the 
middle of a shower. 

Although many repairs are left 
for the professional service technidan 
or plumber^ there are several minor 
repairs and adjustments that you can 
make to keep your heater operating 
effidemly and smoothly^ 

Water heaters have relatively few 
components and are fairiy easy to sei" 

' vice. When problems ariser howevor, a 
;| water heater sends Out a mixture oP 
conftising signals. The troubleshooting 
charts on pagef; 146 and 146 will help 



Keep yourseff (n hot water 
with PM's troubleshooting 
guide to gas and electric 
water-heating systems. 

TDa AND PHOTOS 
BY MERL£ HENKENIUS 



you diagnose the heater's aUments. 

Beoauso problems can occur in any 
part of your hot-wator system, it helps 
to think of the system in terms of its 
three basic elements: the piping sys- 
tem, Induding all faucets and hot-water 



appliances^ ihe lank; and the hpot 
SOUTO&— either gas or elect liciiy. 

The piphig system 

Seme problems commonly attrlbuiad 
te the water heater are ftaually caused 
by the piping system. For example, high 
operating costs are often traced lO a 
dripping faucet or leaking pipe. A fau- 
cet that drips at a rate of only one drop 
per minute wastes nearly 800 gallons of 
hot water per year, in such a case, a 
simple, Inescpensivfl fbucet repair will 
pay for itself many times over {see How 
To Stop Any Faucet FWim Leaking, page 
149, Apr. 

Long, ufiinsulated piping nms also 
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Th«K cuCnvw ilhstretlcHis ihcw the m^oF ccni fiu f iei tfa 
el « typical Metric and gat water hcat«r. An 
tkari c vnit (M| employs a pa«r of heating 
■ Iw i it ii Lt to hsat: the water. A §b model (right| 
hai a buner paosltioncd beneath the water tank. 
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wa$le hnt water. When you draw water 
from H fauc-ei ai the end of such a run. 
hot w^ter from the mnk must first push 
the cooled water through the pip^. So, 
in order to get a quart of hoi water, you 
must drew severe! gallons from the 
tank which, in turn, could cause tho 
heater 10 turn on. Pr^^ent the pipe from 
dissipating heat so quickly by applying 
pipe insulation to all hot-water pipes. 

Tafik troubles 

Sedimefit — An aging water system 
may carry sedirneni into the lank, or 
sediment may collect as flakes of calci- 
um and lime. In electric models, sedi- 
mem-covered heating siements will 
burrii out quickly- in gas heaters, sedi- 
ment dccu mu lilies in the bottom of the 
tank and forms a barrier between the 
heat source and the water . Air bubbles, 
created by the heat, percolate through 
the sediment and cause a continuous 
mmbling sound. So, if your electric 
heater bums up lower elonnenis fre- 
quently, or if your gas heater rurnbies, 
sediment may bo the culprit. 

To remove sediment, first drain as 
much w^ier as possible from the tank. 
UoKt, with the draincock still open, turn 
the water on full pressure in the tank. 
Then, reduce the pressure by half and. 
finally, shut off the water and allow the 
tank to drain completely. 

Fallen dtp cube — A dip tube is a 
plastic pipe that delivers incoming cold 
water to the heat source near the tank 
bottom. Occasionally, a dip tube will 
slip through the cold-water inlet fitting! 
and fall into the tank. When this hap- 
pens. cold water entering the tank is 
drawn through the hot- water outlet 
without being heated. To replace a dip 
tube, disconnect the inlet pipe from the 
t^nk. Then, cut a length of *v^-in.-dia. 
soft copper pipe long enough to reach 
within 12 in. of the tank boiiom. Flare 
the pipe end so it's slightly larger than 
the Inside diameter of the inlet fitting. 
Insert the tube into the fitting and 
reconnect the inlet pipe. 

Faulty ariod« rod — Ijue-modet water 
heaters are equipped with a magne 




I To prevent nut, din arul condematloN^ 
frwn entering the heater. Install a dirt trap 
near the ga& control vsfve. Make the ddp 
leg from a short nlpp^ and end cap^ 



Slum anode rod that coax^ voids that 
may develop in the porcelain tank lin- 
ing. An anode rod acts as a ^acrificiial 
element to prevent rust and pnilong the 
tank's life. These rods seldom cause 
problems, but when they do, in's often 
due to an adverse chemical reaction to a 
combination of adds and minerals in 
the w^ter. As a result, the water will 
have a gassy odor Or taste. To> correct 
this problem, unscrew the magnesium 
rod and replace it with an aluminum 
rod. Aluminum anode rods are avail- 
able from mqsi retail plumbing outlets. 

Faulty relief valves — A relief valve 
keeps the heater from exploding in the 
event the thermosuikt becomes stuck. 
When pressure builds and the water 
gets too hot^ the reJiaf valve opens until 
the pressure is equalled. However, the 
Spring mechanism In ^me valves 
weaken with age and release water 
with the slightest variation in pressure. 
To correct this, simply remove the old 
valve with a pipe wrench and thread in 
a new one. 

CoTTiirion problems with 
gas water heaters 

InsufTicififtc secDrudary air — For a gas 
heater to bum evenly and efficienily, 
there nnusi be an ample supply of 
secondary air. If your water heater 
shares space with a furnace and clothes 
dryer, then a continuous air supply is 
especially imponam. A clothes dryer 
draws a great deal Of air t-hroUgh its 
exhaust system and, therefore, com- 
petes with the heater for air. When a 
hoator is starvod for air, the fiame will 
bum orange, jump and pop. An orange 
fl^ne means higher operating costs, be 
sure that the heater has a sufficient 
supply of secondary air by opening 
doors in confined areas or by Installing 
louvered vents in the doora. 

Clogged flue — A clogged flue is gen- 
orally caused by mst or debris that 
accumulates at tight bends in the flue 
piping. Caution. A clogged flue is a 
serious health hazard. Deadly carbon 
monoxide and other poisonous gases, 
unable to vent through the roof, are 





2 SJidr * thin iMr# Into th# #at burner'll 
openings to dear aw^ nM and dirt d«pt»- 
rti. t?»a remove all surface um hOifi ffw 
burner'i holing uflng m stiff wire bnoh. 



forced into the living quarters. An easy 
way to check if the flue is working 
properly is to place a lit match or cigaret 
near the flue hat while the heater i$ on. 
The smoke should be drawn up the flue. 
To locate an obstruction, turn the healer 
to pilot, disassemble the tin vent pipes 
and Irispeci and clean each piece. 

Don ui the gas system — Dirt and 
metal flakes inside the gas pipes often 
make their way into the heater's gas 
system. A dirty pilot line or burner line 
will causo the heator to bum unevenly 
or to stop burning eniirely. To clean 
these lutes, disconnect theiri from the 
regulator and slide a ihin wire through 
each line. Then, blow air through the 
lines If dirt is lodged in the gas control 
valve, call a plumber- Comrol valves are 
delicate mochajiisms that can be dan- 
gerous if serviced improperly. 

Faulty thennotxiuple— A thermooDU- 
plo is a thick copper wire that has a heat 
sensor on one end and a plug on the 
otheFr The heat sensor is positioned in 
the path of the pilot fiame. Heat from 
the flame sends a tiny millivolt charge 
through the wire, which causes the plug 
to open the control valve. When a ther- 
mooouple's iensor bums out, the heat- 
er's magnetic safety valve remains 
closed and the pilot light won't stay lit. 

To replace a thermocouple, turn off 
the gas and disconnect the pilot line, 
burner lino and thermocouple lead from 
the control valve. This will cause the 
entire burner assembly to drop out for 
easy service. fl.emove the thermocouple 
from its retainer clip and snap in a new 
one. Be sure to position the sensor 
dir^xly in line with the pilot flame. 

Gas pipe leaks — [f you smell a strong 
gas odori le^ve the house immediately 
and call the gas company. If you small 
only a slight trace of gas, it may be a 
leaky pipe joint. To detect the leak, 
brush every joint with a mixture of 
dishwashing detergent and warm wa- 
ter. Bubbles will appear around the 
leaky joint. Next, shut off the gas at the 
meter and bleed the line at the union 
located above the healer. Open ail win- 
dows and doors and ventilate the area. 




M 0€wn dUrt trom the pilot line and burner 
line to keep the huter operating smooth^. 
Remowe me llnei and pmh a thin wire 
thrwgh CKh (Inc to dbtodge dirt. 
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Troubleshooting Guide To Gas Water Heaters 




Then, if you can'l unthread the pipe 
froiTi a nearfay aniod, use a hacksaw to 
cut the pipe a few inches away from the 
leaking fitting. UnsciBw the bad fitting 
and thread a now ntting in its placo. 
Now throad tho pipo ond that wa& cut. 
Fiacdnnect the new fitting to the newly 
threaded pipe with a short nipple and 
union. FimJly, turn the gas back on. 



bleed the air from the Line and retest all 
pipe joints with the dishwashing d^er^ 
gent mixture. 

Common pixibtems with 
electric water heaters 

Sf your electric water heater fails, first 
check for bumed-out fuses or tripped 
circuit breakers at the house's main 



electrical panel. 11 breakers or fiises 
aren't the problem, press the reset 
button on each thermostat and listen for 
a ticking noise due 10 expansion as the 
elements begin lo heat up. if this proce- 
dure doesn't produce hoi water, the 
problem may be in the wiring, thermO' 
stats or elements. 

Check visually to be sure that no wire 




4 RfmcM the hcatcri themwcouple by 
iooMning the screw on ttw retainer Clip. 
Install the new mermocoupie w chat its 
heat jmsor Is Jfi the path of tfw pilot flame. 




1 Aher hisulling anew thermo^at. set the 
ennperahtfe ini»cator to f. Walt about 
4s ihinotes and Chen lest the water tem- 
jmrature with a meat thermom«l«f^ 




4 Use a voltage ohmmeter |VOM|. » 
stiMn. to test the hlgh-lhmlt switch. Then, 
check the thermoftat ar»d efemems. me 
UOM wiii detect a tauNy rornpcHieni. 
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Troubleshooting Guide To Electric Water Heaters 
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has came loose from its terminaL If a 
wiro is loose or disconnected, tum off 
the eiectricai power to the hoalor b&faro 
refastonlng ihe wire. 

To determine If the problem is in. the 
element, thermostfit or high-limit pm- 
leaor, test each part with a voltage 
ohmmeter fVOM) If you don't have a 
VOM, hare is a quick way to determine 
if the iFoyble is in the upper half or 
lower haJf of the tank. Tf the heater 
produces plenty of warm water but no 
hot water, then the top elemeni or 
iJiormostat is doferitive. [f ymi get a few 
gaLlom of very hot water fdlJeiwed by 
cool water, then the botiom element or 
thermostat needs replacing. Since ele- 
ments fail much more often than ther- 
mostats, assume a faulty element, 

To replace a defective element, first 
shut off the power and water supply to 



the heater. Next, open all of the hot- 
water faucets and drain the lank to a 
level below the element that's being 
replaced. Disoi^nnecr the from the 
termites and unscrew the element, 
Pull the element straight out of the tank. 
Now dean the gasket surface^ coat it 
lightly with pipe joint compound and 
seat a new gasket. Fa^sten the new 
element to the heater and reconnect the 
wires to the termiiials, JjTijxwranfr Stj- 
fore turning the power back on, rofiJ! 
the tank with water and bleed all 
trapped air through the faucets. An 
element that is energized when it's dry 
will bum out in seconds. 

Finally, replace the insuJation, ther- 
nriosiai protection plates and access 
panel, Then, mm on the power. If after 
45 minutes you still don't have suffi- 
cieni hot water, then a replacement 



thermostat is what your unit needs. 

Shut off the power and discormoct 
tho wires from the thermostat's termi- 
nals. Pry out the old thermostat and 
snap In the new one. Then, reconnect 
the Wires, replace the Insulation and 
tum the power back on. 

New thermostats retpiire a new tem- 
perature setting. Allow both elements 
to complete their heating cycles and 
then test ti^e water temperaiure at the 
faucets using a meal ihenmon^er. Re- 
adjust the thermostat, if necessary* iin- * 
til the water temperature is between 
I3cr and 140'" F. 

All things considered, electric water 
heaters are more difficult to service 
than gas nrodets Bui no matter which 
type heater you own, careful and accu- 
rate diagnosis is the key to safe do-it- 
yourself repairs lii 
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TrLpl«-lr^fl Dfrc^llailcdpB 
ap^dB- traubJB 4 h.E 3 Dllng. 



Build IBH-PC£C»mpBliblB 
Hatlhhit compkittr «nd 
»¥«, 9f buy ifl«*inbi«d. 



Smari" 

matal 

IfrCilbr 



7l on procioui 
4^ metaEi.dlift- 



{fit 

rogardi Junk 



Computarizwi 
waather ttalJon 



wfrftlh«r luild 
En forocBaUng 



Worid a fiF&l iQiWr-cotl 
hKnd-^haldi mlcnopfocaasof- 
canlrdllad Tima 
Sp^ctfum 
. Analyzer, 



RmiOliCa tvehnolugy 
gamaa ip l tra in build 



OPmoa Ip 1 tfa in bylld- 
Wi^MERQ^lmn^ 
taaching If: mpvemefit 
tpMcti, and 
manipulatEan. 





















l^earn 
Cpmpulara. 
prodramming 
wllft Hkrd- 
procafliPf 
Tfalnar and 
Cpu/aa. 



More than just a catalog, a truaiwailhy guide to what’s new In elecirontcs and computers. 



Kewfl about Important product In novations la packed 
into every page of the quarterly, fuii^coior Heathkii 
catalog. Ever since radio became electronlcat the II' 
lustraied Heath kit Catalog has been a guide to new 
and exciting kit products for people like you to build- 
En^oyand learn from lhem> while eaving money in the 
process. What sets the Heaihklt catalog apart la Ita 
range of high quality products and accurate irttorma' 
tlon to help make your buying decisions eaa^ 

AN you t)av0 to do is Ihf Out tho ooupoo to get yout copy 




Heathkit 



« 




! Compaiiy 

I mpLOfif^SM 

j YESIPi«ws«fld wacoptyof ihfl 
I alhnew FREE HOalhkH Catalog. 

I Hafne 



j Addr«» 

I Ody 



j CL- 77 EC tip 

L 





A aubfiidtaiy at Z#rii1ih ElecTrpnhgs Cpf[»falH>n 



Heaih 

Company 







4x4 TORTURE TEST 

fCofitln-ijed ffmn] page 1 Z 3) 

The BRAT handles well, the perfor- 
mance is lepid, but Subaru has a great 
reputation for durability and reliability. 
Fuel economy is good, the unique glass 
T-rwfs lum the BRAT into a quasi- 
convertible, and unJoss you really push 
ii hard, it all works together for every- 
day street driving- 

The Subaru 4x4 System Is the easb 
est to use, simplest and most durable in 
the automobile industry — you just push 
a button to shift into or out of 4-wheel 
drive at any speed up to BO mph It 



0VBS great snow tractioilr and is a real 
safety feature for street driving. 

in the woods, however, the Subaru is 
simply outclassed . ft's limited by its 
ground clearance, and spends most of 
its time slithering along on its belly, 
sparks flying fri>m the low-hung sump 
unless you were wise enough to fit the 
optional skid plate. 

Our BflAT was fitted with oversize 
195/60HR14 Contmental TS740s and a 
2^inch lift kit in the suspension, and it 
still bottomed constantly. As a Subaru 
defender wrote, "Unfair! The BRAT i& 
in the wroirtg test." H did, however, 
manage to go eveiywhore the real 



trucks went without getting stuck. 

If you were going to buy a vehide to 
do what the BRAT does, you'd be belter 
off with a Subaru wagon It's the same 
size, the same price, can be had with a 
turbocharger for better performance 
and has more load-canyrng capacity 
becatise the rear seats — unlike those in 
the BRAT — fold dovvn out of ih^ way. 
The BRAT is unigue, clever^ cute, sob 
id— ^d the answer to a question no- 
body asked. It's no truck. 

Concluifan 

A stretch cab really makes a dHTer- 
ence in comfort, utility and security, and 





TEST RESULTS 










TFlUCK 


&AS HiLfAGE 
m citv-m 
(efl-rtadl 


SED IdHD 
SPACE 

(cu. H.} 


iKTEHian 
m 5PACf 
l«j. n.) 


ONROAD 

RATING 


OFFROAD 

mm 


o^hall 

RATING 


Chevrolet S-10 4x4 


Ifi 13 


35 


Sfl 


1 


1 


1 


b«de« Power Ram 50 


13 1& 


41 


43 


2 


4 


3 


Ford Ranger 4x4 


1311 


45 


4Z 


5 


6 


5 


Isuxu 4 x 4 Diesel 


i720 


41 


39 


S 


? 


7 


Jeep Cofnanohe 


167 


50 




4 


5 


4 


Nissan Pickup 4 x 4 


1^13 


40 


53 


3 


2 


2 


Subani BRAT OL 


21 15 


32 


4\ 


7 


5 


5 


Toyota Pickup 4 x 4 


3015 


3& 


41 


6 


5 


5 






TriRaker 



* TTiRaker 
Reduces Chain Saw 
Kickback Up To 83% 

Kickback has aiways been one of the 
greatest causes of chain saw ac- 
cidents... but now that threat is great- 
ly reduced*, thanks to the new 
SABRE TRIRAKER™ SAW CHAIN — a 
patented triple depth gauge 3/8” cut- 
ter that gives additional protection 
without giving up any cutting ability. 
Ready to go to work for you today. 
AvaitabtQ at alt participating Ace Hardware dealers. 



TRIPAKER^^* MEETS THE SOON TaBE 
PUBLISHED AMERICAN NATIONAL STAN- 
DARDS INSTITUTE (ANSI) STANDARDS FOR 
"LOW KICKBACK CHAINS. ’’ 



* Kickback Is reduced but not ellmlnaied, fou should conllnuo io use any safety or protective devtcH..^ chain brekes. 
nose guards, etc^^. provided by the saw manufacturer. 



ISO 
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Get these prolesslonal advantages at no extra east 
when yen take Locksmithtng institute training. 

BE A LOCKSMITH! 




Learn the rrnafiey-rflaHing art o\ 
Locksmithing! Home study wilh the 
tamou:^ Lock$mh1hing En^th 
tute 15 like an ocEual ap- 
prenticeship ..inyour 
OWW WBlNeguipped 
lock shop. You work 
under a MasEer Lock- 
&mllh instructor, fe- 
ceive your own electric 



key machine, locks, keys, parts, 
picks— all at a price mar>y grad- 
uates say wou^d be fair for just itte 
insEructlon* 

START NOW1 

In mere weeks you can be ready lo 
make money copying keys or in- 
staliing locks. Later, you can gel 
into even more prolitable areas ol 
locksmithing. Our course also in- 
cludes a special unit on Fire and 
BurgJar Alarm Systerns— another 
fleid with new earning potential 



due to rising crime The instilule, 
of course, can't guarantee you a 
job or income, bul we have suc- 
cess In I ly trained thousands of 
men and women with basic me- 
chanical apEltude in this most 
essential profession. If you can 
study at least 1 hour a week, we 
can do the same lor you. Wrile us. 
i| E >0 the key to a new futurel 
Approved by N.J. Com- 

Q |Ki mis Sion St Of EducaliOn, 
KV j State Approved Diploma. 




^ L.OCKSMITHING INSTITUTE 

Girt Established 194.S • Division of Commercial Technical Instiiuie 
Lit lie falls r New Jersey 07424 






SEND TODAY m FflEE BOOKLET 


' "'! Mvi ilTtidr “TNe leiianE, 

■ H * 4 mjiiUf kfy^f] li~ i iruteridiE and In- 

mr Elhi LD4fi-e VV lUutletrj wert 

4fjd 3B tpirt- ekceueht . ^ . i 

fan 1 imWj irjojftid 

ttt n\f loekjmitli lht lotliimilhing. coiina. Am 

pricItcililT ptM IcTl t wdi E»mn| my frieniai ititiut tl^g 
ntvtt £0 in14i4ji4d Aiin Iff- tOuTM. it il I^ell wartn I 

s^ni 4n fliilliF nre!'^ luaian." 

Aitllnd* Dril, Jr.., ftAnk H. 

AWLI. Cilir. Halt. Midi , , 


1 tO: L«ktfflHritn4 intt^iui*. Dept. 11^.0% Llltle Falls. New Jersey 07A2i 

\ Plea*B t«nd FflEE Op- 
1 RDoklel and 

1 mate- 

■ rislB Noodlign^l-on No 

1 sal Bsman will call. STATE ^ 

1 □ Oho-ck hBF# It Valarin 







we can't imagine buying a pickup with- 
out it. Our favorite was the Chevy S-10 
but with about $2000 fewer options. 
We'd also consider the similar Missan. 
ThaLs if we were going to spend most 
of our come on-road, with pccasionaJ 
forays off- road. Which is the way most 
buyers use these pickup trucks. 

Realistically, none of these Irucks is 



truiy equipped for serious off-roading, 
not even the strippod-for-action Toyota. 
To go into the true outback and be sure 
of gettlDg out^ you need 3-ply bias tiros 
with better resistance to sidewall cut- 
ting than the street/trail redials on our 
test trucks. 

VoLL should also have stiffer shocks, 
higher ground clearance, stronger skid- 



plates and a larger gas tank- We'd also 
recommend a power winch, an after- 
market hydraulic jack, a good first aid 
kit, multiple spare tires and a real roll 
bar, not the oosmedc '"light bars" skip- 
plied by some manufacturers in the 
dual-purpose compromise trucks we 
tested. Only then should you break out 
the maps of the Andes. ^ 



SPECIFICATIONS AND DIMENSIONS 

PfllCE^ WHEEL^ 



TRUCK 


BASE 

PHICE 


AS 

TESTED 


ENGINE 


TRANS- 

MISSION 


BASE 

(iB.I 


LENGTH 

|ln.| 


WEIGHT 

{Ib-J 


ChGvralAt S-10 4x4 


sarss 


Si 5.670 


OHV 

3 8-«er V6 


4^Sipa«d 

aubmalK 


IZZ.i 


194.t 


3OD0 


Dodg* Pow«r Ram iO 


53743 


SiO.403 


SOHC 

2 mlinih^ 


5-3j»edi 

mvfua\ 


1U9.4 


1B4.G 


305X1 


Ford Ranger 4x4 


S7&4S 


5t1.7B0 


OHV 

2B-lil*r Vfl 


^Sp6Bd 

martual 




175 6 


2700 


Jmuu P'up 
4x4 meSol 


S376B 


59750 


OHV 
S.a-lrtef 
infira-4 diBsel 


4-3pewf 

mBTUBl 


1[>4 3 


174.4 


?7D0 


Jwp Comanche 


NA 


NA 


OHV 

se-iiter ve 


5-speed 

manual 


11M 


154.5 


3000 


NUun Pickup 4x4 


$10,555 


S10.795 


SOHC 

2.4-lrtieF lrriine-4 


5-speed 

manual 


M0& 


1B7.0 


3150 


$Hbani BRAT QL 




$9723 


IDkU 

3 44«r11a|.4 


4-Sp««d 

tndnuiBl 


5S.3 


174.2 


2350 


Te^ota Pickup 4 k4 


S3333 


$5055 


SOHC 

2.4Hflfir inline-4 


manual 


TC30 


174 fi 


2750 



'Prioert njunoetj |p tne dollar 
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OWNERS REPORT 



TOYOTA COROLLA 






Toyota'S reputation for reliaDifity and 



buyer satisfaafon grow/s with highest- 



ever scores for the front-drive Corolla. 



driYe and trMis- 
wene engine 
mpgunriing are 
both new in the 
CoroiHi JJne, bun 

haw prpv^ 

biigfree and reti- 
abfe tof buyers. 



BY MICHAEL LAMM, West Coast Editor 



done it «gsin! In all my 1 3 years of compilkug 
I Owners Reports, fve never seen anything like this. 
You can talk about your Mercedes, your Porsches, BMWSh 
H ondas and the r&si, but no automaker — none — has ever 
come dose to Toyota for tota] dependability and overall 
owner satisfaction:. 

Back in ISSt^ the Toyota StarLet walked away with the 
best score In that year's Owners R&pan: Roundup. And the 
Celica Supra did the same for 1982. Both these Toycftes 
outscored Cadillacs, ContinentalSn MaximaSr Imperials and 
a host of other cars in every category we asked about. 

Now, here comes the fwd Corolla. It's a brand-new tnodeJ 
in its first year of manufacture. Yet, according to our survey h 
it"? eimpst compleceiy bugfree. Owners unanimously agree 
that thay've discovered another worldbeater. The Corolla 
racks up a tremendous number of poinis in the all- 
important areas of reliability and the lack of any 
need for service, and it has ofwners vowing llie/ d 
buy it all over again. 

In mure than a miUiqn miie^ of driving, 

nearty 85 percent of fwd Corolla owners told 



ComfortiibPe 
seating accom^ 
motlatlons, 
along wtth qual- 
ity workman^ 
fhEp and tca- 
rwmJc3il 
oiperatkiOp led 
everyone %UT- 
veyed to sns\Arer 
■yes'" to the 
ksea of buying a 
Tqyuta again. 



us th-ery had m> mechanical prE^ems at all — absolutely 
none. Tliat lucky SS percent had never taken their cars back 
to the dealer for anything but routine maintenance. No other 
mechanical attention, major Or minor^ was needed. And 
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BY BILL ASHE 





Get in on the PROFI 

in SMALL ENGINE 
service and repair 
Start your own mone y 



BEATtNfLATION! 

Cash in on 
huge demartij hf 
sma// angina rapak. 

Work part tima, fult tima 
at home- wa help you 
every step of the way. 

inMniUiai! 





65'miinoti small engines 
are in seivice today! 

ri(Eiit — there arc ovtr siaty-five 
3-cyck 4 -cycle smflii en^inrs 

in service acims the Thafi the 

ci4Tteihl cftiini fr^m the Rn^ne Service 
As^n. , nnd Tiew ci^gine^k are being buili at 
a rale af L^ne^mfllion per rminthi Wiih 
fuHy nc credited and sipp roved 

Foiey-Bri^aw Irainifig, yoy can ioon 
have Ehc ^kiii and knowledge to make top 
iTKiney serv icing Ihese engines. Home- 
owners and busincis^nicn will ??ctk yoo 
out nod pay you well to service and re- 
pair ihcir lawnmowers, tillei 
power rakei, garden iractOrL,^ 

mini -bikes, go-carts, snowmo- 
hilen, peneralorj, snOwblOWers, painT 
sprayer^., the Its! is almosi endless. 



No experience necessary. 

You donY need to he a 'bom mechanic' 
or have pnor experience. If you can read, 
yon c!^n mpiv ter this profitable trade rigb! 
al home, an your sparelime, wilbout miss- 
ing li ^ingl^ paycheck. Le&^n^ are fully 
iliusirated~io clear you can't go wrong- 



in ju^i a lihnrt time, yuu CjM hi.- reodv lo 
join imi;: nf th4: fahteN^t growing induNtrirK 
in AmcricB... an indu'ftry where qtldli- 
fied inrTi are rnuking frurn lo 

per hour... and ttiul'h just Fur 
labnr. Pans;, c^ginew and arc:t:sM3ries udd 
even more lo I he profits. 

|b5ol 



IkrauNT the smalt engine indu-^lrs has 
gro-wn VO i|ukkli, an aeutr shortage nl 
quali fil'd Small Kngine f^rufi'^viorialv exiv1.% 
thrnugh-uut the enuntrs. lit farl, iVh nnt un- 
u^iUrI Fur a good small eoffine mnn In he 
three to fiiur weeks tiehind in I he summer 
and pi least a week behind in thp winitr. 
When you set how many :small enpm^^i are 
in use IndaV^ it's rasv in undeficland why 
qualified men reimmurkiJ such high prkvN 
— as much as 54411.95 for a sampir lune-up 
thal takes kssihan an hour? 



You recti VO tnds secrets 
end business plans. 



Wc guide you every sicp of ihe way, 
including tested and proven Insirvciion^ 
on how to g«t inisiness. whal to charge, 
bow to gpl free advert I si ng, where lo gel 
supplies wholesale . . . all the “Erkks of 
the inide''. . . all the inside facts you need 
to assure success right from the slad- 




'Tke had S 

ffa^4 rjtpjTi-i^F^rr 
rrpairinx tmail rt- 
ginet . . . bn! rr- 
pain v^rt &nly 
mS/ntr . . . irntii I 
si^rttd :fte Faity- 
iOediahr C&ufs*.'" 



Cvfipbill, D^rtomis 



With our fajooti^ 'Icam-by-doing' train- 
ing mclhod, yov get praciital ^hands-on' 
experience with specialised TiSoJs and 
equipment that you'll receive with your 
(mining ffiui a brand-new 4 HP engine— 
all yours to kt4fp * 



SEND FOR FOIE FACTS! 

i^oxf risk ftotking liy accepting tkh 
&ffer to find oat haw Folt-y^Be^lsaw 
iriad'frin^ cart give yen rkf skills you need 
JO jftrrtfflje ynur income in a high-projir, 
rece.K.uon-profjf business of yOUr OWft. 




You get all this Professional equipment with your 
course, PLUS 4 H.P. Engine .... ALL YOURS TO 
KEEP.... All at NO EXTRA COST. 



Send TODAY 
for this 
fact-filled 



FREE 




BOOKLCT! 



Ttlt£ h4w y«4j quickly 
Irsin Is be yoyr &«n Imh 
m 3 probuSle Sparflnm 

OF fdilimE hJsiiKU ol 
your o»m fills G-arreSets 

ririiu^s D>n !Hi’ 30-Dav 

tLV" 



r 

I 

I 

I 

I 

1 

I 



I 

t 

I 

I 

V 

I 

I 

I 

I 



and 

# 



Just fill in and mail rmipon hekiw {or 
send pofilcardi in rmlvr full inforTTUitlnn 
and driails hy murn maik f)0n'T004yf 

FOEYBELSAW l^®TmJTEof 
SHALL ENCINERERIUR 

Fhrii M|., UmiCltr, 



Tkm li 
U SFLBMHMIIII 



-Ol«Pl 



FOLEY BELSAW I HSTflUTE . srm FlELO ■UILD WC 

mmi emr, lussouni Httt 

□ YES, please send me m ffiEE hKiMrt 
Qives TulF MEails alKiul MartRiq my om\ bcjsina&fi in 
Sm$H Eridin? flwii. I under^t?™* Htere is no oljlnmion 
gitO ttia-t no $iglesmgn will cill 



HMt- 



Addmi^ 

Clh 

m — zif 



L-- 




TOYOTA COROLLA 

iCoatimi^f fh>m dJOtf I 52 > 

that, folks, is a remnd in our book for 
tpoublefroe. worryfroo driving. 

When we asked those same owners 



whether they'd buy another Toyota 
neict time, nobody said no. Ten percent 
said maybe, but tko one said no. That's 
never happened before. The Statistic 
speaks for itself n?garding owner satis- 
faction and loyalty. 



When we asked what made these 
people choose Toyotas in the first place, 
we got anolher surprise Nearly 21 
perront told us they'd bought their cars 
because other owners had told them 
how pleased they'd been with tbeir 



SUMMARY OF 1984 TOYOTA FWD COROLLA OWNERS REPORTS* 



T«Jl milH dftm I.EHS,34G 

Averai^ mJA« pet gailM 
(by Bngin#) 

I Dhc Four 

[n («wn 30,5 

On Oi? highwEvy 3-7.7 

1^-UlflT ilibslEl; €itU Faiif 



Ih Emtl 


4D.9 


On Lhe nighway 


ee.Q- 


A mUH per gallofi 

(by traiuiHUfiofiJ 

^-spood nuLnuai 
]ji [Dwn 


3Z.B 


Dn EH# hl^hway 


W.I 


3-speed Binomaule 
]n town 


29.3 


On the highway ■ 


36.1 


Ertgtna choKef: 

l.G-Irtor qa&alina uhc 
Four ... 


RS.CPb 


1 ,8-litnr t\\o!9oi g|w Four 


4.P 


TwmnMMwdmiiCMi ebabeet: 


3 speod fliuomadc 


54.3% 


S iipeaci -manual 


IS7 


Bod^r-^stylo chncin: 


4-dfXM- Kiian 


BS.1% 


^doof wH^an 


10.U 



Why dJd chm# ihb cn^ 
Econcimy 



Roputatign. atqTanancas 




StyUno 


Z3.4 


Plic» 


zz.d 


noixrninifli^diiHl by riSoodS 




SpeeUlc Uk«$: 


Rcoroimv 


64-4% 


Styling 


42 5 


HondUng 


3S.7 


Com-foit 


3* .2 


Rida 


Z3.3 


l^rfanAoiKe 


Z3.3 


SpOdflC dkStlfeOB. 


Nn oomp^ts 




no»9 


lOO 


Poor radio recofO-ign 


7-2 


Nnt cmmigh hnFsnpowiw 


E.Q 


Car sizn tczi small . 


5.0 


Mini. Jtpore 1i±ti 


4.4 


WhM changn vwutd yOu lika? 


Nb chango4 


34.5% 


Mbro CQDifbnable Hats 


S.2 


OulHBr ndp . 


45 


Cor Is "iDO light" 


3.6 


Side mirror cnrrtiols 


3.6 


How nsLich did -futi pay? 


Avaraga 


SB.54H 



S6.eoo- 1 ] .CoC 



^ PeK«¥iA(]BS might not equdi 100% dw I* minding or in-^rfin»ni daiB. 



Wwkmwthlp gpwwqn- 


Hical3enE 


70.94b 


Caod 


27J 


Average 


1.4 


l^r . . . 


O.S 


Cjmnfhat. npliilniu 
Fmnf flOuTa 


EJniiiLllam 


«S.2% 


Ceod 


300 


Average 


43 


Pogr 


0.4 


Hnar NUda 


EacnJlBnE 


31.0% 


Ci»d 


5S.6 


Avorago 


107 


Poor 


B.Z 



Hjid mny ma^iKUcol tmublfl? 

Nq . a4.4% 

Vfid is.e 

Wh«t ifpe of uytiblt'f 
Engkne notse 

TfBfisinlsslDn 

hlard manual shifting 
Air condjE-icinsr 
Fuel svFtem 

|>Q«la- ntpurl srildirBaiKyT 

Viel 5% 

m. .... . . 45 5 



ie7% 

11 1 

&3 

53 

8.3 



itpvm- 



ExcelliirnE. 


433% 


Good 


34.6 


Average . . 


15.4 


Pobr 


G.7 


Number of vehicloB owood; 


This car only 


34.S% 


Tw carl 


37.9 


Thnw owT 


]6.8 


Four or -moni can 


10,8 


MaJeof. or Other ewv ovmed 


Toyoco 


36.4% 


Owvnsiet 


34.4 


Fbffd 


16.6 


Bukk 


13.9 


Volkawagun 


L|.a 


Wbklld -you huy- oradther Ciatida? 


Yos 


78.4% 


tio 


0.4 


Maybe 


21.1 


Wggld you iNy anothef Toyou? 


Y« 


89.a% 


Ha 


00 


MAybe 


10,3 


Ane dUAfl&UliEn or iVHfiian: 


Under ZU yeorc 


31. S% 


3IM9 years 


44.5 


50-plus 


24 1 



START YOUR OWN PROFITABLE CASH BUSINESS 
EVEN WHILE LEARNING! 




BiTOWOlMI 

B0SS...BEA 

LMKSMI1H 

There b a difference in 

locksmithing 
training and 
the differ- 
ence is NRl 



Only Nkl gives ycni complete iraining. 
so much Tral bench cxpcnccioe, and Ihe cogp- 
dentfand aJI ihs loch you will need lociun cash 
money 

A wrll-irdined kicksmitli earns nvorney in 
maiay diffcrenE ways— in^iEallin$ lochi in 
ments^ hocmes, btidnessB. and aiftpmobElcx, 

brc](4^ locks, culling and mom. 

And this liit^ mukfl is iua be^ng for new 
quabfkd Lock^miihR. Today there only 
iMkimach fw fvtry 18.000 pccrpfe! 

n* ItaWMti MMt Ai#V«INMI 
CvwMvfItcKM 

Thoroiisli ?tep-by-^cp k^ons and ptof'C^ 
shhibI lockfimilhing equipmeru ojch oi the Taylor 
KDS Key Machine giw^'oia hal1cb^>^ ciLpcriciwe 
m ihii exciting growth Held. Ymi']l nan earning 
huge cash profils of 800^ lo 9D0^ dupdicgtkng 
keys. And o?ilv KRI ofrers ytiu on EtecimnLc 
SccuHly AJnrm I raining system. 

Convpard N R I afrer!; the onJy oourw 
lhau is naiionaJly appr-oved by ihc Accrediting 
eommisiion of |Jic Naiional Home Study 
CounciL 

Compare! Nkl"i cdujk Iraming hms been, 
broken down into 10 Eeaminfl modulei. each with 
the hghl number af lessons Id keep your training 
ai an eajy-l-o-fo1k>w pace. All ihe k^ns. 
tmndK-on irainingp aod experimenu have been 
developed to en.iAirc thnf you begin practidnit 
from the V-ery ftm day. . .and con begin making 
coih ss »on A-« you like- All i he mcniey- 
making s^cts of a 
IdcksmKhing irade will 
hocome with your 
hfkl training. 

Plus, only NR I givof 
you irainihg in both 
lock^lthing and elearonlcf 
secuHly systems in one 
complete 



IS4 



Woff TDW Otm BMfaMHr Ni «r 

P«+inMa. lirM hOB Ymt Moa* 

Add lo your income with pan-iittie work 
w'ilb Htabitshed lEKksmhliR- , -M.an your own 
pan-time or retirement brusiness m your own 
home. . .maJee locicsmithmg and security a 
rulUtirne L*^reer as a skilled lechnieian in your 
own growing business. There Is opportunity 
everywhere] 

NRl's free 4-color booklet Wfill show you 
how q;iijckly you con train lo be your own hos^ 
in a profitaoJc JEseksmithing tmsirKS^-aivd glim 
Ihe respect you deserve a a trained technician 
like other profes.»;ionaH In your community 



SENPI 


Foil FULL 


rHFORHATION ROOK 


LIT! 


t»f> OIL 


lOlTIOH, 


HO lAISf JHAH WILL 


CALi^ 



SCHOOLS si^i 1 

McQraw-HiM Conilnulog Educallon Cmltf 
I 393 Q WlKonoln Awnun 
I W^inqlofi, DCS 0016 
Wall ghv yoo lornoiTDW. 



Ftf ■Cjabt 

iqOMiT^undprtil H 
□ ckwk \wem3M 



CKE» m. FRQ CATbK Qtl.V 

□ bM«M4tMi i BimtE D Bk Efedvta 

m TefcftiiiK- fiemtng 

□ ^ €m wrtMKMtnm p fnpnt S#we«D 

O HAdn A Miiitrul >-| StfHrna 

- ^I5£r?a?T2I!3C*^ 

— ElpaiDnln. Q hildn^ OmBnEtnn 

□ €«nT1UilCllHfn DictilM 
D I'uvafU Chemu 



Ham* OPtaHB- rrlnq Ag* 

Spfw ^ 



cihr 



br Still Nihcjiul Hoitm Stuch- '~'^i — ^ 
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Toyotas. Tiiis ia the iirsl time word of 
mouth has been statisticallv significant 
In our Owners Reports. 

Economy heads list 

Economy topp^ the list of reasons 
why our respondents choose the fwd 
Corolla. Besides the standard ohcn 1,6^ 
liter gasoline engine, Toyota now offers 
a 1. 8-liter dlQssl. As It turned out> 
though, only 4 peroenl of the ownars we 
qiieried had chosen the dieset. And 
transaxte usage registered a 45/B5 split 
betwi^en the 5-speed manual and the 3- 
speed automatic. Despite the Corolla 
automatic's lockup torque oonveiter, 
drivers with manual g€3arboKos got 
about 4 mpg iretter fuel economy, and 
diesel owners bested their gasoline- 
engined cousins by 10 mpg. 

The Corolla's workmanship won high 
praise from our respondents, with 70.^ 
percent rating it excellent and 27.3 
giving it a score of good. An Alabama 
credit manager volunteered, "^1 believe 
Toyota makes the best cars for the 
money anywhere in the world. My last 
car, an "81 Rollant K, spent more time in 
the shop during its first month than my 
1976 Corolla Sll5 did in the eight years 
I owned it." 

On the topics of ride and handling, 
the following comments were offered, 
"1 like the Corolla's front -wheel drive," 
said a Georgia word-processing special- 
ist. "The car handles very welL The 
seats feel comfortable and are easily 
adjusted. Rear seats have lots of room/' 

According to a Wisoonsin claims ad- 
juster, "It pulls through snow with little 
or no skidding " 

Tips for the dealers 

When wo asked owners to recom- 
mend changes that might Improve the 
Corolla, a record 34.5 percent said, 
^'Don't touch it!" Several people did, 
however, have some tips for their deal- 
ers. A Missouri office manager ejc- 
pleiined, ""Ttie car itself is very good, but 
the dealers are terrible. Due to the 
Impon quot&s. there's more demand 
than supply, and the dealers know 
they've got a good product. They milk 
the demand for ail they can " 

A California ddminisirative assistant 
said, ''My dealer packed my car with 
stuff I didn't want. 1 had to l-ake hjs 
radio, hrs color choice, and his expen- 
sive aluminum wheels." 

A Texas pressman observed, The 
lockup torque converter takes a little 
getting used to. At 35 to 40 mph, the 
automatic transmission can't decide 
whether to lock up or stay loose, and 
this causes a jerky sensation/' 

It's all summed up In the statement of 
one respondent, who drew n smiley 
face at the bottom of his questionnatng 
and signed off wiih^ "IVe never met a 
dissad shod Toyota owTier!" M 



WOOD SPLUTCRS 
TcoLlei ;r«JE war?<J Itplil ni Irawr?. 

imalei cli ivc-n Foe gtiiagr di caraffir 
n^abL ■TiDuvil'ir^ 3 s;p» 4 L l!> hon 2 * iivch. 

fo IhjiH. Frre w<n'«i 

Ffi|i iiiinK Lir^hgi+i an 

ii¥iit:^ Mui-har>g UnLPi. Col, 

737 HdiriLOTi Sn, Dnvfj-ifior *, la 3 ift &3 




CATALOG of FULL-SIZE 
FURNITURE PLANS *2°° 

ViOISfteC^kH $ HiiyiidfiilAfld' Ov^l rilU iifP liJhni1i.jt« 

Pi? piarn i-^t iur«^ur? nianulAcluferi us? Afr^rican 

Ucid#4in Mddii:f;rur>ran EriqMh Vnui ifHT'inufVfi 

I4B MfHJi 

FUANITUftE DESIGNS. DepI. PF-»5 ErlMlMi H Km 



simEom! 



So^ls leaks, 
smoothes shifting. 

Look for the 
guaiantee on 
the bright blue 
K&W can. 



K 4 W PRODUCTS 
RO. Box 231 
Wliittieir, CA 9060S 







Lds ArvgtI&s. CalrTDrnja « QallBs I^Na's - Elk GrOv« Vilia^. IHinOiS 
Atlanta. Gaorga ■ SoulTi PlamfiePd. Naw Jersey » SyUney and Melbourm?. Aiiatrflha 



THEFRST 
EUaRKALLY 
POWERED 



PowrLite^is a 
revolution in the world 
of custom accessories 
for pickups, A quiet 
motor powers a single 
of tinted glass 
U.MU down In a 
framed assernbly that 
fits neatly behind the 
seat. A single remote 
toggle switch can be 
Hach Tiounted for driver 
J^lven^ence, PowrLite'^" . . , 
one of the many 
exciting acces- 
sories from CRL 



Contact your CRL dealer or 
call toll free (600) 262-51 51, 



REAR WMDOW FOR 
PICKUPS! 



C.R. Laurence Co., Inc. 

P O Box 21345. Los Argeles. CA 90021 -C«4S 
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PM PHOTOGRAPHY 
UPDATE 




Video noppy lleftj, not much larger t^iana 35-mffl slide, can store 
Mp to SO Images taA^en wilcri m E&C like Konl»'s. 




Filmless photos 
advance 

EletlrorTic slid iht? n?<pnrimirfn 

lal devices ihai take piclynes on liny 
maqneiit dS^ks in^inad ot Him. hasrt? 
come clost?r to rt?a[ny sicici* we resxsrs- 
prt on ihem in Fnbruar^f Flwioffr^- 
phy Vpcitiw. pagp 70}. And poic^niiaS 
applicadons tor Ihe- icichnolE.>qv qo he 
yoiid :simple snapshot- la kinq. 

At the hc?ari ol every ESC k'leclninif: 
shU camt'ra) rfie vidw a 

magnetic disk houscNl in a 2'in.-sqyrirti 
jarkel and weighing a quc>rler nf an 
ounce. The video finppy records 25 to 
50 SI ill irrtfiges rrnd. unfike film, can !t¥:i 
erased and again. 

Eveniually. ESC owc^ers will be able 
10 preview liieir pictures on any iiomo 
TV. and own develop color cepK^s <'Hi a 
home printer. It's also likely you’ll be 
able 10 bring ihe flop^jy io a local 
pholofinisher ior processing 

Ai this warning. ESCs are bulkier lhan 
convent tonal 3Smim SLRs. The pic- 
lures \hey produce lack iho fine resolu- 
lion of niin cameras — ^and they're not 
as sertSElive in low light (ESCs have an 
eqaivak'TU Him- speed rahng of aboul 
1 00 ASA). Hui rw^pju impEX>\'emenis by 
Konita. Euli and E^hilips have addiestiod 
ihe fii^t iwo l^andicaps 



Konira's pnoiotype Still Video Cam- 
era WFMghs ?. pounds and measures 
about the same as a ihkk papi-rfsack 
ntn'el. The bi^tteEy- powered unii 
sIkk^i eight fnimes fier second ihrouqh 
iis 3:1 Vf2M pnwfrr ?pom lens. 

The business end of ihe Konita cam- 
era is a CCD {chargc?d couple device) 
image semsor with IRG.OOO pixels of 
resol udnn (sol id stale? image sensors 
are etx plained in Video Thinks Smaif. 
page ) While thai numbr^r is fine for 
moving video images, ii's noi tfjiough to 
produce highly deiailed si ill pictures. 
Hecf?mly. though. Japan's Fuji and Hol- 



land's ETitlSps have demonsirattKf sen- 
sors with as many m 400. CKX) pixels. 
Maniifoouners am kxi^kinq for ways lo 
improve its low- light porfon-na^nco 
They Vo already found a way to re- 
cord sound on ^ video Hoppy — 10 sec- 
onds for each image. And the nexl siep 
iscompuLcr applii.atbOns. CuiTOntiy. ihc 
liny disk can si ore nearly two mrqa^ 
byies of information — almost ihe 

equivalent of four 5'A-m Hopples. Us- 
ing the perpendicular meihml of re- 
cord ir^g nmv under dt'velopnnenh ihe 
video floppy's sioraqe would increase 
lo 20 megabytes. 



Amphibious camera 

Heavy -duly apily dcscriliri: Fuii’s new 
HD-M cont|.V!ci 35-mm riimiTa. 

Tile rugged i hrrH?- 




Fujj's waterprcxir clfiwn to 6 foot. 

qyarl or- pounder is morr than watorr 
resistant — it's riittid waieipmnl down 
TO 6 Icel s^i you can takr' it snorkeling 
The sh4>i.k-feslsian[ IfITM's n-tE>[ori?^-!d 
film advance enhances iis lanrtorwamr 
siiiuthiiUly So rl«w-?s abiiiiy m use 
supi'iTasi ASA 1600 Film — which ex- 



tf^nds the cfri?c:livi? ^i^TlgF^ of the built-in 
tlEi^h to bU ft 

Kxpnsurr melriing Is aulnnirstLc 
wish prf^pmgrammed stiullpr spEKids 
ranging lron% Vh to V**i^nf a second. The 
3R-mni F/2.S It^nis is lot.^iiod erh^Nc- in ihe 
viewfluder t-n* minimi^^e parallax entTr 
When fit led with fillers or sn optional 
close- up tens I he image in ihe view- 
finder will bo nearly idencical in whal 
rngisrersnn Ellm. Sugqesled relalE pricn 
for Ihe | [[>-M is S^EIO 

Micro-macro 

Ever wish your 3 5 -mm compact could 
lake dnse-up pictures likean SE.R Rued 
with a mac no lens? You can got wilhina 
foot ol your subject with i.he poczket- 
sii=^cd XA 4 from Olympus. 

The R -ounce mini lets you take pic- 
lures jusi the way camera 

would — bin move over Minox! TheXA- 
4 uses regular .1B-m in film (from E5 lo 
IfiflO ASA) instead the nonstandard 
H-mrn colls ibal require special process- 



ing. Moreover, the XA-4 opjETrales like a 
regular camera for more conveniional 
snapshot-taking. 

TTie new OlympLfs compart hasa 2H- 
mrn F/3.5 lens lo provide depth oHield 
with a wide-angle p^infjramtt: view. For 
maerophoLography, al 12 or 18 inches, 
lens aperalure is program mfid for FYBTi 
to enhance depih of field (thf‘ carrying 
strap determines irtacfX3 distances like 
Ihe Minox measuring chain). Fre pro- 
grammed E'Xposurt^.s range from 1/750 
10 2 setondii. The XA-4 costs $180 IM 



01ymfpu$ XA-4 shown lulf Iti actual jiK. 
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HOW WE TEST CAM 

f Canrinued from p age 143} 



Cither word&r this erne short loop incor- 
porates Just about every common road 
condition you'll encxruncer. All our over- 
the-road testing is done at legal speeds. 

Each driver is equipped with a rating 
sheet for each car. These sheets contain 
£3 different categories to be rated on 
each car. The categories are: exterior 
Styling. :exterior fit and hnisli, interior 
styling, interior ht and finish (including 
trunk), entry/flKit easa> driving position^ 
seats, interior room {including rear seat 
and tnmkK controls and convenience 
features. instrumentation, shifter^ 
steering, handling, driveability, engine 
performaiiDQ. noise level, braking per- 
formance, visibility (front and rear], 
ease of maintenance, overall comfort 
rating, overall driving rating, features 
particularly liked and features particu- 
larJy disliked, 

Fifteen miles may seem like an aw- 
fully short. eKposure to a car, but when 
you're concentrating and evaluating ev- 
ery second, diratJtly comparing with the 
cars you've just driven, we've found 
that less than 10 miles of driving is 
usually enough. 

Occasionally, two or three cars will 
rank very closely, SO some testers may 
want a second or even third round in a 
panicuiar car. However, that's rare, 
The 15-mile loop we use also allows 
each driver to sample all of the cars on 
the same day — which is important for 
accurate comparisons. 

After each driver has driven each car 
and written down his comments, he 
ranks the test Cars in order Of prefer- 
ence. We add all these indl vidua t rank- 
ings together to come up with the 
group's Road Test RanJdngs. The com- 
ments the testers have written on their 
rating sheets become the basis for our 
anicle, and v^e try to publish appropri- 
ate quotes dirm from Ihe testers' rat- 
ing sheets. 

'The article that appears in Popular 
Mechanics is virritten by one tester and 
edited by two others, using input from 
all the rating sheets. Ideally, it reflects a 
consensus of the group about styling, 
handling, quality, performance aiul all 
the other factors that go into making 
one car better than another. Our goal is 
to tell you not only which car we 
preferred to artother. but why. 

Overall test ranking 

To arrive at an overall ranJdng, we 
average together the Test Track Rank- 
ing and the Road Test Ranking, equally 
weighted. In other words, we give the 
same emphasis to our objective nurti' 
bera and oor subjective feelings. We 
think that's a preii-V fair way 10 ovaluate 
an automobile. IPI 



OLD SOUTH COLUMNS IN EXTiUDED ALUMINUM CAN IE USED 
TO REPLACE ROHING WOOD COLUMNS IN • EASY STEPS I 



I. Calf l-QD0-e41-e674 f<r liferoture and 
prkfls. 

I, Study Fitwiatire and price dieei to 
datenniR* fhdt aluminun cdumris are less 
exfwnsive ond ■osiir To dbtoin thofi wood 
rdvmns. 

3, Soft spouse DO dll ddvantd9es of alijmjnijrn 
columns. 

4. Cell factory at some Toll-frK nunibef ond 
place order for columm to be shipjMd 
immediotely from stock of 50,000. Lite 
credit cord or moil check. 

S^ Schedule Sorurday morning dDHf-yovfsdf 
project, 

i Colgmii wHI oniw in opproximdteiy 10 

dbys. 

7* Anrooge for moral support, S soft drinlcs, 
1 con elbc^ grease, hammer, sow,, level, 
ond jodk. 

I. Fdlaw direclkms ond instoM colymns on 
Saturday moming, eat lunch, then ploy 
golf with friends. 



Phone flOCWB41^74 loll free 
MouUrle. GA 317S0 




I 

•' 

10 

If 

n 
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» 



rdund- 

TD". I?*'. 
T5", li". 2-1" 
diMnalin 



SOUARE- 
4-I4-. r nfr-. 

SMART 
FtUTIO 0ESH3H 
wm llindird 
Cip »nd t>M». 
ADDiTlOkAt CAPS 
AVAILaRlE— Scinwui. 
Co^nirman «nd iplll e*p 
fenrid PEftHAHEMT. 



cQiuftiiT^* pith 

aiUFfidnuiri UOHTWEIOHT, 
CAST TO INSTALL— -cut down 
labor CHtk, malarVai coals wl 
lima BAKEODN 
FINISH— baked <^lymn* 
COmplalUv IUi|»h«3 tar hom* 
rarTfeodaling w-htn Quick 
matalla44an Is raqu^rwl... 
HOHEe'-parrAr^ fcf -pbrebaa, 
■hlrfhCeiL <^l[^ffmad«$ — p Mw 
■dp* in ImvtiH dacOfpliAQ 




An Incredible 
Special Offer 
on Our 
Original 
Mini -Quartz 



HiSre's quarlz accuracy made in A!merica...aL a prica lhat makes ine savings 
incrediblel Order your I if si mcvemeni for $ 2,00 (Shipping and handling in- 
cluded)— save $ 5.25 off the regular pricet Additional quanilttes are Jusi 12 09 
each, plus only 10 % For Shipping and handling. They re factory-new and guar- 
anteed lor 3 years! You'll algo gel a FJ^EE PAIR of brass hands iwith every 
movemenl |call our toll iree number for slyle ol hands available on larger 
quantiiies), plus our Color Catalog and ' ‘Clock making Ideas" pamphlet, Order 
by mall or telephone. But don't detay...wg must have your order posimart^ed or 
phoned in by October 30 , 1985 Sorry, no foreign or G.Q.D. orders. We reserve 
Ihe rlghl to lerm in ate offer earlier it supply is depleted. 




De pt . pM 95 
P C 629 
Lake Geneve. Wl 53147 

Call Toll Free 

t^aOO^KLOCKIT 

^ (S56-254SJ 




Limited Of1«r ... Calf or Wrile Today? 



Name 



Aodfess 



City. State. Zip . 
Credit Caid No. 



rE}<p. Date . 
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DRILL 
BIT SEX 



3Vs Ft, 

TtMBERJACK 



SXL16** 

CHAINSAW 



SURVIVAL KNIFE KIT 

ipEnAl Pi^at IrRBriHt w 

&dwt00tn b»c* « tWtfliS . U(HJ#d 

P'OJk'^ hrHHlilP r,c>fi1ain^ 
2^'wrife ’IJkM. li9Jh-Jii4>i7kx. A M:r'l ihot Tip 
ntviQri Imp. 2 ivi<KP 9^ A mp:lchtii!i' Hmm 
lejiiriei’ ^h^aih ^nrt 

1 lb. |ivl S1496i... S11.95 



1M6" 10 ifZ" tvy 

fh4lhi shg£-1 

rniden Top on-lhe jcrt 
ctw¥i?ntpnce' Ship wptght 3 
1 rsis fiTT CK>‘ tM9im ii \ 50391 



hfl gtfjDetnr Autonrii-ic a-n 4 manual c hain, 
mhng J4 ClP.in A Suppi *itavy 

dulvunil ^h-p Wt 1 n L IVy 44 <ii 9 9 '- 



ONUY. 



TRAILER PARTS 



CHIPPER CHAIN 
16” L00P%” Pitch 

SUPER SALE PRICED!!! 

LiSislOf $19 17 GET THEM NOWt 

ONLV $8,55/©3Ch 



TRAILER 

FENDERS 



TARP SALE! 



Bo slrdf^g i^iroc^mf^ out fh» 

coMp«r>rr< 3 ns 6 miN iightwmights! 



i tfl-m * WritK 

7 



13P1 

130J 

13B3 

1264 



IWi fl»lirimAh«. imHimI Aq-dib*r^fl«if|;h^ C»H 

ar^HffoliciMdM- >|W*'fc*lfHp-ufwi wfH ALL «f 1 Ah«iA ni-[Ht«l-l- 
li chiiJi m*ifi Pi»<D^«r ■■ a€MTi[Hri6i« i>i» 



HIGH SPEED HUB « 
and SPINDLE SET 

High si^Rfrdi hi>h and AD<P>dlv ibI- 20dQ lt> capandr 
■d 'bell ^tcclp d hNcdfl- 1^ huit>9 A ?. iFhndlfli. du2l' Dafw 
ISfjeip* d IrtSPing*. 'uo 4 cnMflf PiiYfi .t3 1 M.rafll 



l^fllcrptool' wiTron po^ffthy 
ItrHfr wiPh fpnwumrrG al Ihp rtwn- 
ftTG afiri appmiiFTi^l-Atv 3 r^i^l 

TPi-.-p^i1qi?if1V™9?&Piilwll nj}f\ P0rruH-Dt"|4*sw^Sir^*rS»W 

(|#rti_# StH SHIP NKJ 6^.L£ Ph\^3 

«2 69 
W 94 
44 .94 
*S 94 
4 T 2.94 
*te.95 
139.94 
H 9 94 
lfi 9.94 



ALASKAN 
MK 111 Portabl« 
CHAIN SAW 
LUMBER MILL 



TRAILER 

SPRINGS 

Trailer ihpring^^ 1 'i' 



3 Ib 9 u 

4 ih:^ 
4 lbs 
SIbl 
1 1 Iht 

ia iM 

331m 
3 ^ Iba 
49 ItH 



Ciwcdy , 5<»iiibflb Lc^iz 



1*50 HWOlb 

S?S 1 JOODib 

I a 53 3QPq^ 



$3 2 DO.'pp 

134.W.,*p# 

IST.-Wvb^ 



M 0 HP A %jn*i mill diaE'i perE abN] and *9trf tb 
tH)SlgrY« 3 M;l Ida ^flavydirly ipSb Cirti JiiPhbeT tffiJ" Vp”fhj^ 
1 h 1 -^'‘ 1 hicK Will acTfimodaln ifiharanl bar 
CjRmD 9 .fMjh|icmtdlbBluE^rmdr-|ling| C-dtheara bbth 
and 3 Q" tifPS fhan'F ^aii tip TFrrj Om/' 

mi 1 573 -Ai 16 Iba $ 99 , 50 

■ 11073 ,3(r&!(i .wi ijiihp S1 1 9.50 



HIGH S PEED TRA|LER»K 
WHEELS ^nd TIRES ’SP 

High (ip>eadEiaiiBriA‘l’t-frl^,i.liiys Tif ?ill 4 horiaboal ar»d 

%no*rnab-ry I'AiRt+B 



ONE DOZEN! 

RUBBER STRAPS 

■Qinfl OdJBn ' Buy Ihi- 0unrJlB and d>iily^>Ph 

lensie ruhbei' C*-«<|ribl* wifh NyO -gHmK 

llym ^ Litfiqlh Skrich Sh i|WI 9 al£ 

TTM14 Iff 2A -2fi" Fib* 

ITErtai 34- 29’- 33" Bib* $4.44 

ITE 193 .T 14' 41- afi rib* 14- *4 



lati jaoia 4 

1212 57Ok:0 * 

1210 dK0^17 4 



SAWTUNE 
12 VOLT . 

SHARPENER ] 



BOAT COVERS! 



• Cu^liam \n i!itV hiiili 16 1' VHnll 

InbciarYlit.'Oumruairt^ ' ■ 30 V -Mu 11 T iihim Anal K + ■ I fl 
Tri OidlvMtflF. 1="1F1 Arrfi Aliiminum flnmb#'* S^iiYh. 
hi r> S/v Ip a IWirfPi 1 ran^nm ffass -H r-n:-: ’ *1 1 piiri'd Irom 
563 -9:5 $1 3S.95 rlf'iwndinn nn ’k-if’. A Srfui^ LK-nfif 

SuppQrt PdI*I 4 Sira*?! altd ■vailabPv |> 



^4.0Dd RPM 1 2 vdti dHi-siqribd iv tMMvy iliriy 

migp '^2' gong* mah«* iharpening a brirej-a' 3h wl3 
Ibi Wnrk-i; nN v^iiir q-Ji'd*' I tuptK ballary 
Ir^rn « M Q RO 

15CB1 52BQ5 k. , P 



PROPANE HEATERS 



Mr. DOUBLE 
HEATER 

^Jrrlqua 4e-iign Al^D^ ^DU lb (jg 
UKnba1haidl^[24,Wq0tM}.cir 

ona Jiwftal 1 2 .000 BTU|. Adpu*! 

EXjiTiFrtt i*nr flOM BTIr (0 JAflOD 

0TU huirwr hat it>Q% 

S4^0lVthut-^lJ'l■vflSye itMra-Ptd 

Tl^ra a Sf, I jBi 

1T2T i4ibA $39.95 



Mr. Heater 



1 1 ,OOOBTU[h.»hh». JBK 

aafaty 4bUl-fl«''Al¥*. l■lBh^*^a ^ 

aacond*. adjuatabla cb^lYdd, | 1 

numtalnt «9ntlant hUI f 1 

dai«fHn--SO F Inh-q Rpri Mtii 

hsm a ShWl Li*l ®*'* 

1726 6lbii W794 $39,95 



DISCOUNT PARTS & EQUIPMENT 



USE COUPON 
AT RIGHT 
FOR YOUR 



EARLY FALL SPECIALS from 

NORTHERN HYDRAULICS 






Call 1-aOC-533-S»4S to<lay and . . 



On These Brand Name Parts, L 
Tools & Equipment! i" 



HEAVY DUTY LOG SPLITTER 

SALE! 



S 789. 00 

A ( 

51300.00 
VALUEr 



SOME 
ASSEHCU 
HEOUmtO 



I B TON! 

mm 



\SPilfS LOGS UP TO J5‘ 
IS.OOOPGUNaS OF 
SPUTTfNG 



&T0« ELECTRIC, i MOVgJII, ff 1 110 00 

12T0N(low«PB#i;jivN««Js]. « 1 1 28 S729.00 

12T0N(Hiqh speed wheels^ »1 125 $74^ 00 

15 TON iHiqh Prolik?! «1 130. .. .5839.00 

1 5 TON I VprUrnl SpliUen a^l 1 60 $1 I 30.00 

WW! 1 $T0N Sf^LlTT€R. (Pictured). *1 1 34 S7B9.00 









BARREL 
STOVE 
KITS 



STANDARD KIT, IS CaSi Iron and Will 

convert any 5S or 30 gallon banal bruin 
into an afficiant and economical wood 
burning healer A SUPfA VALUE' 

»i 5056. Wt 32 lbs List 549.95 $27.95 

DOUBLE BARREL KIT, when used with 

abov€ will cQnveii it into s double 
barrel Stove The secondary gases are 
trapped and create greater efticiency as 
they travel through I he top barrel. 
#15057. W1 19lbfi,LISt$39.35.„,. $16.95 



43£>.i- 



GAS 

ENGINES 

(HOfllZONTAU^ ^ 

5 HPTK^mteh, 16051 

5 HP 0 rlgg», 4 6M2 

5 M P Brtgg* \fC. 3n*n. * 6D54 

BNPHrlfiqi. r Snail «6M0.. 

iQHPTtc4fi^i4h. 1-S>ieh, -fifliQ.......... 

1 0 M P Tec:. . ^E Ibc Slant 1 ‘ afiC J 0 1 . 



itaa.sa 

fill. 95 
i2lS.9!t 
tfaa.95 



CHIMNEY CLEANERS 



li^ai Tiipp 

1HI VlJrfhirf h . 

RnlAaitulfrJ a 



'I ir^ I hi-i "Siic 4- 
All 'irjfn In ik^iA-rpn fiirr- 



7" 6‘ 

" 6 r. TD ir 

IQI 7 « 11 .g . 1J 

1 ■ IJ 10 ' 14 



IP ir ^19 95 
SI 9.95 
£T9 95 



3-20 HP hlcKlzD*iril & VaFlical gas englnaa i 
■49l« ai Super Low Diicetjnl erlca«!!| 



GENERATORS 

40OC WaW 0 HP EriiKH: J:=i 
I POv^i iSItampK .. 

?40 voIr* n^m 4 1 

Lktt5 H DQ9-. SALS *447 .00 
iVWiih Ftecsra^f lESg.SS 



5000 Watt n MP hFigfli 45* 
^ 12C ^olla 1^1 
2*0 ¥H\i% .>MHTT<r64D4 

Lioi$$i 1 74.. ..SALE t-aaq.eo 

'W'I^i-EIbc Slarti S.7B9.QO 

rWl^t 4« itaiH $4Si 



rail- 



PARTS 



1 1 bPH 3 Sta^a Pump, #ioi? $^9.50 

1* GPM 2 Sl$-g« Pump. it .00 

16 GFN S Slag* P-ump. -lOlS ...i1 S7 .00 

Standai-dd-WdrCibntrDtValva. »30i0 (4A its 

hAulP-Oelent Valva, -^3020. 159.00 

1 4 e 3 P 4 i S^'Cviirnipr I rde (7 Typej, He^i 4 gopj ?4 

|(C6nShipUPS| ONLY, 11 19.95 

“Sx34K2"0^lin4iarir]B R-fnj T/pa^ linme [^£>^6-^4 

ON SAL ENOW. ... ..fZZ 2.00 

Mifiy G 1 h«i In Stoch at Lo« OiBC^uraS Pncea! 



AMMO BOXES 

I t^arnmimE ouiiNut. Kiniyv 
xleei w«llhi njCHr i^a- 
tupls irar MabnrprcKi-^ E^praqa dF 
Amrrc loala conK-ni. h>Slaihfj[ 
MctkTe elc aOOO AAiKlAiK 
\ 30 Cel. 3'. Wpc6ii,'DM lO'L 
\tnm #03t i-.-.r..-r-ShWF ha.. 
MCeL. b'tVfMrOi 11'L 

.....,..s*wr5tti*.. 

±CMH. 1i'L'W4ft"D ■ 17"i 
Ktm «Q3i:x.... .5h Wi it lbs. 



.$4.50 

S4.95 

$9.95 



COMPRESSORS 

5 HP, 60 GALLON 

liltrlHTal Cvnipl> 4 nJH rn^^IcI Iiia-ci c^ha-® i_; ' 

^liK siPi^ elqg# L isiSirTpr * M ^ OO' .JF 

ieftm Jis-ass Ohlv S 49B.OO 



5 HP, 60 GALLON 

IMT. ? 17 3 xi ino f*5i 

Pl5i75. S1Z02 List... . $904.00 

■IWiti fhip itp4^« 45 

States fSO. Car..DFa# 4 n 1 Wath 
»0.00 Prepaid iNih prder.l 

We eerrr many ath## epfhptPHora 
a^d e tytl Hn* a^t elr teals 41 Supar 
LOit Dlac-ounT Pricaal Act Tadayl 



NJorthern 
■ydraulicsf 



ORDER TOLL FREE 1-800-533-5545 

lltlpplna 4 Handtlna nGI included ualeta ileled ntlwwlaa. 



Send lor free catalog or Bond Sfi.OO and rtoeive catalog 
and ftplitt«r design boold#t. 

Mail To Northern Nanie 



ftai4 U P5 l4u 1 or Tj i*l* 

HOI FvsVijiM MrjHiJ Bum 5 '-i Hurn^yViJlF;. F^TJ 

0*11 ou? order dept, at 1 -000-S3 3-554 S 
If 1 MN « 12 -a 94 'B 310 

SALE EXPIRES RHONE ORDERS: 
SEPT. 30 th Mond*y< Friday: 8 : OOpm-S: 30 p rti 

1 985 1 Saturdtyr 9 ; OQam 3 ; DOprn 



Hydrauhcit 

BO I £ 



Cliii Bd 

1219 

BurnavilFa MN 

5*337 
04 pi 



Addre55_ 
CiFy 



#9095 



Sldte_ 



Please rush Ffie my FREE 
Discount Catalog! 



L-If V:^' 







PLAICE &BDCE 

m YOUR SHOP 
OR ON THE JOB 





5«v« w Anwbca'B 

Moat VPTMtll* 

Mokier/Plaiwn 

mcrf] ITiOpBOfiMb^ uu4eu 

K^Mi fflO Sr*h«i!h sanabtf! lb'' hr fr-Jiifl 

*■ CtwmM W^mit 

■hi D*«Jhi*Cwitafa,»lHtT»t «fliM 
C4fU Jlflv PUkihltoTt- Anr Haptf»oo4l 

DuDh. Btfl fif r*^ W .' J ■ iJt'i'U 

Luli iS) pw rci^ raci i cdoe& My *cft^ 

twi»n ihinfcsii nf'i>fW4i 

■ rpwffll- ifimji ‘.'ji r honi Vitiffr In hi 

«^2rHTiij^ -^iD gqiiyiCl-T tor 
-’>Mded -B4i4ei do* 1 ind n« iifiMn 
•■WW I n]h*«- 

i f y TIM W-l 1*64*1. 

PDf pA.*iHi 4*iemT'aLi^tl pc-*iF arty. 

Uf i-HMlJhnfl Jll M\ !5 

<n1 VC *a^ -mff-' 

5 -V£AB 
WARRANTY 

-1EXTV 4m6^F:6r-U«nri- 
■< VVnigtii Dniy-ifl^ 
*C*ir 



BUILT TO oo THE OtSTANCE 

iiFC lip h>3n-S' !. m*Kl I'-iT cr»v‘ ^ '- 

N i™ PHFS f 3D-CtiV 'riRl' 

1 - 0OO'29B-1 3J!0 m liH «iii-AT 1-M44 




SAVE HUNDREDS 



fl)«bvMd H vWfhHtf *^4 
fcrww ll'i riAhl 

TRANS-KiT 

Qu»^ ^■ns- Bw4«cf i 
hhIi - nwtaJ phigi >— 
hrioHiDn clvkiltoa- — itMl 
ptalM — frOpW b«R4 — 
Vmr Op*m h»i hkJis v 
Wi 









wgsPT 






*69** *89** 

1350-400 
D « 1 *<i| ■ i hn J I r wfi r^4h fitorwl "■•9^ 



CONVERTERS: 



SlilC* H-qbijlIi d.1* ■ 
Hup V'l ■* ? 




5Imw*_ 

Cl‘t_ 






l^ltani 1 fiiiw? ktfedtiw r« 

En^ *;UMt Dllfl] 14 5IN^ kMiMlO. W aJCI:55 



&4K£ 
OAT 
HEAT 
BILLS 

use LL^ith 
tVOCfd SlOtHfS 

solar systems 




SPiCW 

$ 25,00 

M» l*.tS HHrMH 



W W Ht« UI4IK 



mu vi-mt ■ - 1U-CH cBrmwui um • ■ iwb O^ at 

Stfj&C-cTTki. 1 Mf Wppp' ph»i i " d»^ 

mJ' ml-MA" Ul bWif^L MlW 

MIDUS m ^^wa^ I4vtxi In 12 . 1 1 ■ 1 g- 

lUiDIiri SUifLm CENT1R-IOO lit 3107 

t m 4/l-FT e - ^IDK 43?p r;,'|«K«N. K «i»1 



- iKt MA 4A11BHIW Qi ^ MMIOA ElPHa CjM 



/In oti/^/onrfin^ iraich value. ^ on land^ ot seo* and underwater . ^ . 

Navigator " Watch 

jus. *49^' 

*Uut mod the od for oir even better dea}f 
ear this watch hs wnrk. In- play. +0 swrm ard divip. The Nffi^t- 
wJi’r™ hbfL'Ja is powered i SnphiJtitalud, ul tra-accuraie 
japan(*5? iiuailsf rnfivement. ]! has hath a lumirous analog 
diaJ tfflrl iil LCD display-. This is capetiall}^ htGlphil wheri 
you are far aw^y from home and warn to hffve time in 
zones. The LCD display shows time cnridnuous- 
ly - in D-hr. or Z4-hr. mode. Push the button and 
vmi dispUy^d;^ and dale. There Isa subtle yel tnsistem 
alarm and an hri)urly time Hgjial (verv useful!} that vmj 
can switch oft. The stopwatch.'chroria^aph reads to 
tilOO secs, and has "injerrupt'' and "tapT irwMes, A light 
Swrtth ILEuminates the dL>;^av: 

The JVflT'r^fcr™ VWff^cf) is totally executed in black 
tfiifta], mtluding the linkedp stainless steel band. U is 
walefprotrf to 150 ft. The cnstal ^ '"mineral j^at^'"— it 
will never scratch. 

V^fe import these ouislanding w^atches diieclly 
in lar^ quantities and are able to offer them hir just 
$49. ft?, National catalog houses offer ihe identical 
watch Jenr $t2D or niiire. But here j& an even better deal; 
bu^ hvo for S99.9ft tmd weVf send yo*f o third one 
n£sniutln/'y mfh ovr cemrbmefrts. Tiike ad vam 
tage Lif thiN Outstanding udp.r while il i$ availahle- 




■ Fhf *4- 

iiyp 

Ihri w 
rrWim- 
4jf llw ^4mij7riW" 
Ndirfr b piwCTid 
\iy Line*- him' mar 
Oif>' flfl H 
L»t: Jl- lrj»t iw yam 
hH^nr It PHwh a> hr 

rcpiKVd 



FOR FASTEST BEin^lCE, ORDER 

TOLL FREE (SGO) 431-9003 

14 h^urt A dAy, ? dmjfk A Wiwk 

Please give order ^I015A454 and ynwr m-nmr 
nurtibef and expiration dale, li you 
pietei mail chedn firckBn^iTrd «npthnfWH^ksn Eit 
ihr h.3til aifwiunt. AJiui include pnsE.'ins. hir 

Wirtf^i : S5.95 kiroue and S^i.95 fi?r1hm. Add 
sale? tas ftir CA df |iih*ty. '^u have a XS-d jy return 
ptivilegp and one v^ai warrajitv. 



Noter Rif qu4niity oiderp ilW+l wi|h ymar cuu^ 
pahy 4ti lh4 dL*L^ call Mr. Gerald at {41S1' 
uf wile him at the addms below. 

hnwhik 

tofmer^y 

131 Town-seud $Veu|. Sar> FTanciSCOL CA 941Q7 






MUST LIQUIDATE 

AT A LOW UQUtDATlON PRICE! 
1S96 SWEDISH ARMY 

BAYONETS 



^Ait uifusoal 
tenvertmtien 




A unique callecter’s Item! 

Ideal toop m dt^itdelilt 
huirtifig liiiife! 

In ma liqbiaation business, wa 
lun across sonie mtqniy umjsgsf 
iiemsi Anb here s- one of the m- 
Ihal's iFuly amque! Gsnuin? 

Swedish afmycDmhai bayorFcis 
bated on an \A% design' 

TaHi abDui a ranlasbccoUKlDrs 
jl€fn . . lhF& is pM D«ades aid, 

Ihese haltle warthy bayonil^ 
fapteseaE the days vthen Ehf 
baitle command was lis bay- 

onc55*' 

Each 15 tiFiely cr ailed Qt heavy 
gauge Swettish steel. The 8~ 
blades lApct to a sharp pdini 
and aie vi^luaiiy rust-tree tharts 
ID a pratectfcve grease gel. The heavy- weight 
meldi handle leatmes 1me checkering and has 
a lock mg device Inr dtlaehmg to Nile, leather 
scabbard has carrying laap tor allaching Id a 
bell Our sepply is obviously lioiiied. Order 
prOrtlpllv' 



WARKING Ni6t « rur LfB- 
IfV f^rlhdfwi Cin uiu *^4ui 
IKT I|U|: Inpj^ KMfi BiMt pi 
pHth pi phihtivn. AlwBVlh4«t» 
In pr«i*pijw niHih 
Pw Hpfliv 



UmfiftitHi Frko 



18 

ripm IXI 



pirt}f*4;l B4- ChlKigq nl(qi 80 -d«¥l SiIh- WWHlt 
caniwi*n.'i>l U S- in- iPbi«i to i-p«ul cofidiijani- 
F^iin ciM OP wnli- In mqiitra. 



Cpodii CHd euiUMiMH aaai ofel*ii Iw 

Toll-Fre«: 14lOO-i28>OGb9 

YniiP 4 mplcpn^l 

fio itolivB in oidof 1 jhMt by cAfoefe 



C O-M.S. CO. 

14e00 29EhAw N 



Itofn H-S9i-0313d-00 

IMlFinflHtp^*. HN SS44 1-3397 

SofHl Shn#4lll#1 tUV^PMUli;) ill 119 HEfl. piiM l4 OCP 

ikK hir liiip^THI 4«ict flM.TMnjp|**Tmiiv»r4i4fl 

iXk -u4<i iih. AHgnv 3 4 whAe Idf cMivhv Eorr^ m 
C.D D oril^n I 

iMm chockwriKiniy orilir ii«r*clDHd iNDaoiiviiinpn] 
nwni orrian rwi bY irMn^i m Ti4^hpp* | 

UIWp^. I JMiuin^-ird ■ VISA J ftm £■. [I]ChMiuCluh 
AevE No- E.p. . 

PCE.ASE PH3NT ELtAllLV 

*tpn6T 

JiddrPlI 

Crtv 

Sei^* 






Spf]0 Pn-rr 



C.O.M.B. CO.' 

AiittioHzftd Liciujdator 

14005 aSTM AVENUE NOntH 
UINN£APCHIS MINNESOTA &&441 3J97 



r«j 



POPUIAH MECHANICS • S£PTEJUBFR I9B^ 









Be 

Your 

Own 

Boss! 



Make up to an hour- 
even while learning I 



Get into this booming kigh-profit business that^s 
Easy to iearn^Easy to do— Easy on You! 



HBvar bvfore Iibvb rndnatr-rnihins fipporl un itiftS b««n WO 
gre^t for quillfJed LDch&mrths, Hmt lincritiive rt^ultr 
lOCN *nd itey businiAK haa inultiplJeEl ■ Ihausindfaldl ai 
fnilPiOihf w^h iv^P 4 prolKtLari Ageinat zawning crfmK. 
T«t tUBrt'i ofily Dwt LecktniJth for Avtiy i 7 hAc» paapitl 

SlArl CpIlKltnr CASH PftOriTS Right ASriV 

VoLI'riQ art "busing?" reBjdy tfi sArfi $1D ta $2S.4X3 art hovr ft 
tftW days after you b#gm Fo 4 ey- 0 «l 3 awg shgncuE liajnmg. 
Ta^e aifvintA^ today's u^pfacedsTted wxKlunjgieSi in 
locics^ittiing fgr ygar - mund EXTftA IHCOME in Spa^S tim# 
— cr 4 ulhnrne »n a nigh-pfofil busing&G of yoor own. Hundreds 
w&Vs trained have done il- So can YOU? Air tqols ptus prsfas- 
sional Key Hachifle ajrven yoo wilh c<Mjr 3 a ThoM plus pf ac- 
tiqe iiiBieriAls and ecfUFprpant plus Simple, alkislrahed lessons, 
phjs expert supofvielgn, ptoe bgsinos^ building guidance wil^ 
enable yeu Ihft KESP TNE MONEY COMING IWI Idost for rg- 
tiremenl — good jObe. toa. 

SEND r<ki EXCiriHS FApTt— H d Oblltition 

whart* in Lwksm^ihing Tgr yeti — tioi* Maaiflf 

L4Xkvriitti-appn>v»d arainirvi cm gkve y<kj ttvb tkiil yoo Hn depend ^ 
1 ^ MCmE — LIFE MfiE 



(i^it f aV-R ii^iudtd with Vflur 
COftj L freMfflilh Triiflini 

eUlStWLAR 

ALARM 

■ntf Hcunmr 
•YBTAM* 

IrftifliiRO -CQvfirl 
Wll ptlA$«« 

Burglar Hold-Up 

.an;lP f IF# Atjirim 

tafvici^g Jnd in> 
seBl.lt.pligni Th«$ 
va I Lia b I 0 end 
iinrtiiy inscrufeEiian 
includes all t4>ec)9i toorsi an.d 
^uppFiai ONLYf^lay-B^I^^-^eri 
ciclo-n^iv# iTRini-rig m rhif 
Fop+dly a^paridirvg hchd aa a pan ci 
yCu/ tpctiiririLfh iraming 

ADVANCED LoekmmithJn|r 
Hon tg crying# -coniWnigkina. Irv 
atail .SAd urvka S 4 l«. V^vB and 
Gtnh Sefei-Decoall Box lochs. 
¥auiJ fJnd it fasplnslirig pnd Nflh^ 
Iv prolnsWa woftL 



If LOCKSMITH ! 



Hundreds qF FalQy-BelsaMr trained man 
have succeeded id this lascinating 
and highijr prolhable field . « . 



mhrr comrm tii* #/-W 
/tt mdpiet rmrMi 
hdamiibs in my Tbty 
M^tMtdyrnatm mar i*pi 
tfW imi iJbt m*ii 
^Tfaiiir to 
MMfbrwt. 

'7 aiwup 
umnfmt 

bwtirwi$i myig^ S 

snJ now i *m.. . ^ \ 

tmtitMU. V i 

Dmnd FuJrAygrikrr— t^ksmiih Smfct 
MjtwO¥bw. 



Au spfcwt roots 

AHD EOmPM^HT IHCLUDEDI 



tmt 



ft ^ str 
W tlSAi 

If tm * 



MfttNili 









Ar 



THIS PRO KEY 
MACHINE IS 
YOURS TO KEEP! 

FM Midi ihwt Hr Send (H Fan Fad* TfNlAVl 

JusI nil 111 and mall ceupoA bdew {m- Aif^n 
»nd poAtCArdk Ce rtcdyt fkill Inrormadfin 
and drt fells by rriurn mail. DO IT TODAY! COuPOfV/ 



FOLEVBELSAW INSTITUTE 

lffT3Q rttkS flhil. . KMtaJv Clity. btg. 64 1 1 1 



There is NO OBLIGATION and NO SALESMAN Will Call-even! 



RUSH 

FOH 



cipencd my own business, ipajic 
time., icvcn months aJtcr 1 cerolled and 
made a profti of il39^fQr ihc hm *cck." 
#. A. Dfbfrry Linirton, Colfrrado 



'-'No more Itard, lasly work Tor me. 
Now I have my own busjno ss and with 
bvdiy any efr<m I Average around 350 
a day. Thanhs fiTr my neih- siart urt life.'" 
Sam ffdMrr Pfichard, Alabama 



I 

I FREE 

I BOOKLEn 

I 
I 



...YOU Can Do It Too! h 



Tells Tiew you quickly 
min So 0< ^Hir Dvn bosi 
irvdpn^ilAb£» E^rtlitne 
frf FuIlliTnt bvsmt44 
^ur mt\ PLUS bOft^lAr 
ilAm pa Qur 30-Day 
HO n^K mil ottwl 



»MW 

cafv Mayl 



ixiiMiLSAtt'iNsimJrE 
1 t? 3 eFI£U 3 IUII.DItt& 

KANSAS city, MISSDUHI Nttp 
□ YES, pltasa SAnd Ifii i-Rli bi^hl^ tih^f 
flrvis lun detstfs ahwT stinmg my own buswess in 
LckkEirnihimi I underslafKT there is no obligatKiis 
jnd ihel m suasinan wil oalF 



ANrtu_ 



sail— 



-Zip- 



start voup owB iminev maBaa business! 







GIANT SCREEN TV 

SAVE$20 nowoiiu$29JI5 

$41.15 WUJE 



Indwtes LEMS- lubemounied 
- »Kl CABINET PLANS 

BUILD 
YOUR OWN... 

wtIftwrMt 

miWMtiLfNS 
ITSIIMF 



Enjova 
lartar- 
Utan< life 
quality 
picture 
using 12" 
ta15"TV 

Easy tocflfisfruct twikiltieS-lMl&SSCREENTV 
wi[h ieas thaftStCO 

Dori^ bfaoes. eic Fnsh as ^ iiije - laminate, 
paint, varnisn antqifO- ! 

* SavcS2.{]GH] Of EQiia^ iiiiiH ■iin* iai- 

S 2 . 0 M <0 S 3 JOOO systems uMru lfi&. 

• Satistaeiion Ctiaraflleed “pa'iiJlt 

CAlifl 490 Q<1 HwHKItaMKAYvBp^ 

dDITU p4,s£a.Ms?v[&f^Apwi¥ar^y 




MEGA PROJECTOflS CO.^o^i » 

4940 73 rd Avel No. PinieiRas Par 1 <. FL 33565 

2 1 [813^ 544-1540 ■Vvll«t«riMraw^Hi 



j 

I AdcTf^ 

I 

tC<«T 






PLAKER MOiDEl 
JCOHTER SlfinEH 



VeriiAlc S^id » Pninr-f iirii 

ham kiwGst rntfi kin^ff > 
irtU liMilKd !»ck tor 

giaildfHilwr eipchi. hirfmi.i» 
pdun \twm 

i;«iHAitiet3 111 [upuU/ 

liMna & cv^DTTi dKii|fi4 
‘PfjTff 3fHl |G!fNS 

Qutdilif ctfT¥tmlO 
&a*ei-fei6ei -drufTi &v4eri 
Dxiih ta 

m MMf mETfflAL^Easy . 

Iqrms 

Mwfle Tfl^ljfrae i!?!. £^1 

WDidnuHur PPU 

Olll, Kiltw Ci»Y. HD 

NiEIU 

Aidn» 




Clt^Slale 






Don’t pay. 



USE HOT AIR 



pwY high 

fit, at hjr Ah- 

piuD£j. tram ruHia^l 
uiiboafdf rau -can F»e*ir 
ajJlQi and cycla par^ 

Phi'S. «ilE>oaniB. rvc-'e*t4nhi;i 
^rfrAicti 

MOT A4*1 HAND TOW. 

GHIBLI 

FROM HWITZEflUMO 
C4u M 3fll 

brl*n f. whiit 







3 13 hfflry UPlIk^ nwF 
gkj«h. CalttiCiVliA. W4a2 
POTl JOS^TR 

M-ioffinwfl. fti i3o ii 1 a 






Inventory 

LIQUIDATION 




1 - 800 - 437-4342 



SAve riuw on tine indu&tf>^''& finest dassk reproductiLins. Chixs&e horn 
the 1952 MCi TD (pictured), the 1%2 Austin Healey^ *ind the 1939 
}agu^r Sf^lOtK UnaswnibLed models, completed demonstrator^^,. 
Of airport disp1i:iy iiuUi- 

fanla.stic ^ivinj^s. So cal] ^ 



^ Cat] Toll-Free 

JH^L Classic Roadsters, Ltd. 

1617 Miiin, FarRO, ND W 103 




At Just 20 lbs, 
What It Will Do 
Will Amaze You! 




1 1 your garden La leas than an acre, 
you need a big. expansive tilierlikeyou 
need rabbits^ What you need is on# 
s nnalt preofsLon machi n el hat can do a 
yanefy of jotK in the garden and 
around the yard -- quickly, easiiy^ 
rreatly end economioelly. 

T he exciting Mentis T LI ler/Cuitivator 
is changing 1 he way A mef leans 
garden. It weighs just 20 pounds so 
snyon^ can use it Itstaria with a 
flick of the wrist , . . cuts ih rough 
tough soils, --lurns onadJme,,i 
weeds in and around plants, between 
narrow rows and along fence lines. . . 
ar>d runs day on a gallon of gas] 
Whafe -more, with ita inexpensive 
attachments, it quickly beex^mes a 
lurrow&r, fawnae/afor or tfe-fhafeher, 
a power edger, ora 

Z^V/^ek ln-Your-Gardeii Trial 

BesfO/art, youcan tfy 

you don't /Obre It* simply 
return it for a full refund, including 
shipping! 

Marrtis' tines are warranted foritf^ 
against ever breaki ng end its engi ne 
has a iffetime Replacement Ag reemenl! 

Why spend another season without 
tha Intie tiller that's changing the way 
A madcans garden? ,355 



^^toncis 



Honlii Menulativrfne QO- 

1460 Coufily L ini nd Dipt 765 
Hurvtirt^on ViUhey. PA. 19006 I 



O P1&8M fn* m<orma[ioD on iriB 
r$W>lUli«n4rY blintij lilter/CulItvalQr. 
and tr>e3-w££KTRwL 



1 hlnmn 
AMfiFM* 


— 1 


1 r.lly 


1 
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POPULAR MECHANICS • SEFTEM0EP I9S5 









Ii* VERY mPORTANT^ 

■' Tna ffweiiir^ buiH w!lh 
A. ALL CAST mOH TABLES 
\ B. HEAVY Durr DESIGN 
^ C. DEVELOPS 3 HP MOtOH 
D DUliT AS AM IMDUSTHIAt 
MACHINE 

mE PiACE FOH AjiL YOOP iYEEDS 



WOODWORKING MACHINES 
5 in 1 Combination 



SPRAY ACOUSTIC CEILINGS 
HAKE 44.KF PER HOUR 



biaUifrin^K] 



Ha Dl]l|{]lh4n 



UAtL TO; «CAMM¥ ACOUSHC 
i€os^adJHat 

na^luidHH ^^74& 



STHI IT . 



WITH S1.ECTRIC MOTOR WHICH 
DEVELOPS 3 HP 

‘34 LATHE 
plO TAdLE SAW 
• M li^OlSC SAHOEft 
N VERTICAL 

MILL PRESS 
H HORIZONTAL 

□RILL PRESS 



CALL NOW111 FOR FREE GIFT 
Tpll Free (1 -ICO) 421-^487 
IN CALPPORMIA CAU CDLLECT {?13| S4B-079t 
J VISA d SMSTERCARD IJ WONEV OflOEH 



PLArif: 

MASTER WOODCRAFT CO. 

sm SPRLfCE LAKE OnlV^ - P.O B0Jt6B9 
HAH&OR CITY-CA 30710 

I A Gr<7up^ 

□eAlAmhip AvJi^lB 




Woodwoti(ers' Hardware 

^ ORDER FORM ^ 



C ■ 1«T OtftI 

T pitch Hwimuif Hlhirt 
i) tlrr«A3 l T-V3vt^ 

__Scr#w rof Abov* 
A3.i7/C_ 

Sirdi Mui P*9 

- S.ttVH,- 

CTJ' SHahtP P«g 

- ^ ._ 

e inch 

Solmal«« t 

a t/t inch ” 

#S* CtitV SpM* 

^ OtkfrWiiAA. 

pCe£@e;3.S5GnN., 

I Hi s t. 

i WMd t H' j 

I f *- C l^-W. C, 

I I 3* tTMt C Sn.Ol L 

1 a^A- is.«Q.-'c 

a~ 

#Af^1AxliPi^ 

,fH_i_ »a; _*!^L 

BrAAt Plilt^Flit We^ ^r«wi 

jfc (i (' I M 50. c 

™ i1/l- T #33 

IlH'r ■ *4> 1J A4 C 

n/?' ■ ta.oa^c 

f_ la/^ K *ri c 

S«r«w Hoi* Culicni 
^mW HAS' 

^ laTtiiC tL*4jc, 

I F P ' Dowd P\nm a/l'«a^ 

Saw Tooth H#no*™ 

1^*-^ i \ P-l 'iMAiC 14, 1 7 -C 




I 

t Spindlo I 

. t.ai/«. I 




DT*»a Pit 





Ptalur* Kwigtr 

Cloeh Moromnt* w. ■' Hindi- 
i4.ar **-_ 

= i»r«L.e iap.7P 

s' Cluct( Dial 

■ : t= -^Whll# PbilK 

W^Aa^m. 1 1.SO.'M,^ 

Ltay SuvHi StarHu 

a- %T:i*x^. a . 

<'>T7iiLL«». i -M _ 
«■ tt-7 4 ' «t:_ 

I f o la 00-^1 a 

_ LJ -L y iaa.4d-c_ 

'/ two frroRfl , ft" 

BfAii ft PofCt^Aln Hooh 

rrUMl^ 127 M 19- 
Tlvtt Prong n o“ 

BrtAi ft Rwovlski Hook 
14.«S. *•■- 

J^»^;4_l lH_.no, 4 _ 

Jlggla E^mm 
-11 4'l 0:44af ILiT^-C- 

AJ(A)ci) H'l'i *!-«'« - 

■W W'» ,4^. jx, ,4., , ,.(5_ 




t 4‘ 



4l 



D4ih HMnnli 

ti,l 



9 ft 

HdkiCwiad 

i r~| li.oO ii^ t$ui OhMr 

[ Q Wi# «i#P Ii m Off rth ftii.- *ii Til 

Df4w t 6^«P^ 

H* WJ II 10 TqE^ InUta»* 

tfttyAQ 1* lH.t» W*.*9 „ „ 

OwVIOA.DD aS.^a LJWU ^-MfeibiiH 0«r4 

MONEY ^^ACK I 

GUAHANTEE1 

SOPU-Ml^ . 



IK T^itfl 141A.D0 






MEISEL HARDWARE SPECIALTIES 

V 0 Be, Villi'^ ¥-nnMeli tSHi - i(';: 4P2 




NOW RE-SIDE 
YOUR HOME 

FOR 



THAN 
PAINTING! 



How much would it co&l to have your 
home painted? And then every few 
years, you'd need to do it again. For less 
man this you can install your own siding 
with a Home KH from Creative Technof' 
ogles (Amenca's leadirtg mail order sid- 
irtg company.) 

Yes, save as much as */a the aver- 
age cost ot installed aklpng. And It's so 
easy — if you can drive a nail and cut on a 
straight line you can do it. 

We send you a conr^eie let of vinyl, 
aluminum or steel siding — your choice of 
22 colors — everything you need, right 
down 10 Ihe nails and tods. 

Easy-pay with an FHA Home Improve- 
ment Loan or our own interest-free $7.00 
a week plan. 

Make Sig Money, Too 
Once you've done your own home you're 
aulomaiicaliy quallned m be a Creative 
Technologies dealer. When friends and 
neighbors admire your home and learn o1 
the rnoney you saved, just sign them up. 
making up to $1 ,000 per order . . even 
more if you install for them. 

Send for exciting money-saving, 
money-making details without obligation. 
Mail coupon today. Easier yet, call toll- 
free 1-800-521-1234 right iww 




or call 1-800-521<T234 



I mativr tfdinologlcsw Inc mi^pmss | 



aoo Phlllipi Hd . Ndflh LAM Rock AH 7S1 17 

Ves. i»J*h m* lull d«Cftri8 No O&iigatio^T. no 
will rill 

FYirrl Nimg' 



Aodfim . 









. jf IP . 



POFLTWR MECHANICS • SEP7fM0£R \^S 



\bl 






TOP NAME BRANDS 
AT WHOLESALE PRICES 



STAINLESS STEEL 



GENuiVhAyDEh 



flAPiD COOL 
ELECTRIC FANS 



rHfBWCn-Ti- 

Id Ft>^ 1 1 *# BW<| 

-SS S 5 i ,96 

I.B. CHIVY 

HriiAMP MANIFOLD 
tFIOIAL^^ 

open PLtN>=jfci I '?Mr 3 yo 
mbv HANr-r » 



InlilllalK UtM 

Buwailil 

HLuIdII^I 

i>nin 

NuloalR.k 'HA44 

L^miurHQ 

OilWIiiCk liTlQi 

MANUJII. 

blMV'IPhillr-'mifKll l‘A« 

li4li|K4yi IMfft 

indT^ck.vnH»^ I HJH 

irdMi JpdiTifttTviwfi- T?*» 



WIRES 



BREAKERLCSS 
■LEC TRONIC 
lOHITION 
MltPIIUTORC JA 

UMiPUlltAl ArilViCi |1r 



l-itiW -16 G"#'PtrKfc1i 

JTpiiJ IH 

iN CM^i 
■ ci'Sn 

ALTCHHATOnt 



RAPID COOL 
ENGINE OIL 
COOLERS 

BV piAtOIN 






ACCEL 
DUAL P 04 IIT 
OlfTIMaUTOU 

■iMh^KBl UlHIEP 

Cn«inr W| M-.-H 

Fort nvna M « 

Fnm MIC *00 M » 

FofyriMAW 

Ei>«Tpl>l S#K 

FgrtrJ»3M T*» 

H^ar«HlCA« 
Phn£4JB4&C htll 



TOP QUALITY 
TUNE-UP KtTS 

FOR nnrT type iriiitich 



ELECTRONIC 
IGNITION KITS 

Ffd lla#l P Cin* fclkg 
i CTt 1 VB 

. Iirwtuaii 

V' ■- M Rflnfliup 



i£t#l Irt 

*ct*i suov^D* '"I n* *3 

Accf rpATp- " 
Mia KFi Votn»i«pir- fn n 

■Cmomfl Cal' I fr nr»r (i* M 

Ma^cKh F^n Matifr- ir h 

DEM ■_v'<ifl4Ui 

E^iaci-^#ni I i 3= 



iHOCfW NSCT |-'«l 

401 OFW H17W 

! t URRti 

UmVRHftAL VAtUUm 

•iC^MRir 

hu-CKVi 

WCFU IH r 

S«y«LI HdHHIti 
I , C^w piarr 

.ff^rcFM irr: |iH->- 

tWCFU i\<it 

TK C-'.M 4f PJ I1A] ■! 

— CF« 1*1.5 .i! 

-V C#M iTI*^ |rrt« 

«llE«V IHUll UM 
MJADMJVY 
HSPLACIMRIETB 

•■« CFM 1H1SN 

"T-CPv ■-.riVKhc. s'E^Pa 



ISKENDAmAN 
SUPER CAMS 



STAFITER 

SOLENCHDS 



HOLLEY WATER 
INJECTION KITS 

.fltfWWESSfiOAHAa ^ 

ihpQEKawf hwx;k 

■ OPEP*T£SDNLYWM£h 

LPfGlF^ HHNaRMED l^ - 4 

■ uMS wATEROiiLv AS ' J! 

NEECMD t A 

» IWAKIIkUU RELIABJUTV 
AT LQrt^FRCOST M V fl 1 



FM» tCfk 
¥« 

rpuR ^ 

LOW PBICE $ 



Ec«iain||iJINI TorquRiAV 



■C|irfiihd1m LMlvri 



IGNITION 

COILS 



VOLTAGE 

REGULATORS 



T*H6 WO-LLEV fiv&TEW 
CCWE& cOh^iiete WITn 
STEP BY. STEP IHSTFnJt 
TlQNS A^ all MDJNTIHG 
HAROWAHE 



L PW EIOMPRf 41 1Y 1 HtLrtAAA F^lCt S'lR 
HlOHCOMPnES5i<H4 f ifi-^ CAl/E rkUEQ ti/ltLi 

nk 5 -MaTo»ov£&*ie-i att.vt uvtn ajT^P 

tijtj** ■'ff'iCtAi 



CHEVT 



iOWWTCf 



ihts fid art Ng legJ taf aic ff use cn po<li w fflffliolial irwroi >n rxi i eqji m CaHpfna gn^ iQf racing Liern^ which Tiay ng pe used gt 



C*ftKna iipms w> 



HOME REBUILDER 
SPECIALS 



WHY ARE P.A.W. PRICES LOWER? 
WE BUY DIRECT, WE SELL DIRECT 
& THAT SAVES YOU MONEY. 



STOCK & HIGH PERFORMANCE PARTS FOR THE SHOP & HOME REBUILDER 



M O.E.M. 

Ii] REPLACEMENT 
y IGNITION PARTS 



DON’T REBUILD YOUR ENGINE WITHOUT CHECKING OUR PRICES 













WE CARRY A COMPLETE LINE OF MECHANICAL ENGINE PARTS FOR ALL 
APPLICATIONS, STOCK REPLACEMENT, HI PERFORMANCE & RACING. 




STPEfTfBimp 



UHASSEMfiLtO 

350 

CHEVROLET 

4 mOLT IUk 4 t 

RATIO 

SNORT ILO£K Krt 

JH -■ K>l Met Lmd um JPII 

Ira luKl wnH .rtjff hjiiK#v*i -iHOv f ^lpll 

Cirh liv->{4- i t^iii ^HiM E4>gh Vivjad 1 P- A p-evi*^ ■oitP’ ■' Mm 
hM-pr^ll am C-TH¥fW 

pi^ Eiinrta^ fmim 4rn>Ji« -i* A-bp i. p^i. m — 

f S' if if-B* rr 111 1 "1*41 tw-rw], paHiH" Ir D(%4^ 

rrUBl 4,11 n1u>i Cfl-Lt -- h«^l Ui-lMII -t-H,--CI| 

iH^na hi- muiTkrr _ _ _ _ 

Utf»F ■LDCEIJF - 

LCHiCI -P-KX IFT 
mna vlhcyvelp 

mil. v|ln -4- 

-»J" *■'-1 

lMD iL«P riiT ^ P 0 VP S 139 S .00 

amrqiH ^riM-KhLE. 

11 !<: j iT i iiwAiF'iiPi »Mj |iUlJC 
To- faw iPWiiOW 

c# Ckinmr hubl * h, zm j I m iiItk «mi in m 

Ctl-ffr l-hwtt -ki:i|^ *1 «h*i I QvW UVHi M ■>! 
f 0< Hi- “I i^S - '• *<«* »h^ * 9.*^ -PulH- 7-lJ i - if 

,H . fc--: I* 

r . I * ■ p.C ■ il-- ■ . I lk.^1 Ht"-| 

i^^aUppAiLlLl 



¥ -m'" 

? 



'Who 

'IS 



TflANSPAiRENT 
PISTHIHUtDn 
WPS 

AVM.AHLE fan 

Fort/awih^ VI 
v^CHOtecoF 
CLEJUbiKhmiKrT Hm 

$8.95 

HOT AVAIiABtf FOR 

ELfUTflDWC nWTIOH 



MANLEY ObE.Mb 
PtEFLACVMiHt 
VALVtl __ 1 






LIML*M-i.i ^ 

MfnMimuT 



b.l CiKYl 




1 n 


IF141* 


idTd 


1 h 


irAihia 


■IJ74- 


ttn 


inH*f 


1EM 


I M 


E-iiHilc 


■m7J 


1 H 


E*‘'Mi14 


IVb 


Id il[Kh CMvI- 


JM 


MIdM 


l*U 


J IP 




I4h 


1 fT 


■Eihlirti 


i*6i 


$1 


Mffwm 




1 H 


irAl*t 


iTTfl 


1«p 


[■niMir 


iTfi 


1 1 


HO«MMC«£t 


J* 


MIm 


mb 


«49 


f-Mirt' 




■ rt 


E-hl.-tl 


in^ 



U twfhlif |h#fi fMl 
1 n i-Kfi* iKH 

1 lli fihlMli 1 SBF 

I ■ PQnd 

I hi l>uip IFH 

1 4i kihiuil IF7I 

UtC ifL MAD ftiHa 
JU imuH mi 

■ n- fm.rn^vt iTM 

H-iC-tka. nIriariMp 

7^ l-’iitp IJ«d 

I |A Ei^iijii i.<m 

iiiw wtinBW^?M 

1 M t-tMi- me 

1 « iihiuii mi 

niw FDHD PiTT 

I 3| l-ukH i6» 

1M lihiuil 1 U' 

HI HQ -F ORD 

J» likf 



I Pf 
iV- 
>■» 
146 
itb 

4 >k 

J4 

j 9 f 

]M 

IH 

■ 16 



FLAT TQPi; 
PISTON 
SPEClALlI 
WITH IIINOS 

KB-JW fPV 



■F" P I Ij 
H 1 H 

laiC Jiib Nn 

yih|i^ 

Hi- ><-)«■ 

Urlip 






HUb 
1 14 DC 



«■» 

■L'L 11-. 



GASKET SETS 



^Hi Crv«T 
3B 
M? f 
fIB FitFd 
" *pFiiJI--'. 
Nonii 
Unfw 






Your Lo# 

. ’ Pf ICt 

SECT«n S14.HS 



$19.95 



i 0 <lwi 



■BjdJEFfluD nll|i.l UjriilW 
Glipc-I n^Tl inni4a*d on 
iOniR nn^i^li 
£4 Imdil RiVi^ih 

hB ag^.-- - 



Jiri 

.jm 



3 K 



Fi^hi>riil IS- 

4HH1F0HC) 

IpF I'nffei ifU aGA 
\Vi \thT i^m 

WE HArt mAa^eh- uvabavu 

EDA W«A 1 DeiHEtTL& 

EN^Ihll PHClin! ffiP 
%phi- PRICE 



HI-PCHPOnHANCE 
TIMIHS 
CHAIM 
Air* 

ar##* O-B-i’ 

59 ct*n 0 ■ G 5 

24,95 



U 

lZF 



free; 

Pi^itc Kuril 



i!l 



CHROKE MOLLY 

PUSH RODS 

$36.95 

.r: 

Aril IWH- i ]■ ~ll|- 



Hl PCRFOmiAHCC 
LOWO SLOT jF. 
nOCKER ^ 
ARMS 

9 *Lk«l. , \h 

NCi^h. 5ir:b#'lb 






A'66ktEA 

ARMS 



■'t? 



FQPD- 

s b I tv^Mii K’hl. 

HVVil < 1 pl 111 li 
tin ipv "I Ni'i' I*- 
ib-i-C 

tlr-ir: iHi lb 

A'lHii'iDkr P ii Hi- iLiii Nul 
jia^iF 

[S’ -Jt -V' ^ Ifc 

A 9 .iliA>p H'li t ^ I 

PDHIUC 

h-| 

A"* Hll>! 



fUlH 
^1 r:- lb 

S^I ar If 

Biui liuit 



I - >^limi 4 *<■!■ 

HaWAP 

Vi>aDi Ao .■iiK»e- 1 -i^Ja)i 

ib 

b p H:qbii Ari|.AiME-, 11 tja 
Sill-Qi -IE 

■i- hii, l*r;r»F' J 



BBTTfBHT 



REPLACEMENT 
CAHtNAFT- 
LIFTERS 
•MIHQt 
KIT 

hr|iif|^ hN ninl ^1 i 4 e^i 
Dv^rrni- 

T^-CI*HMm- Hof 

» iL- Lr- ■ 



KTia 

"JSfeeSgi 



$119.95 



TRW forged 

FLAT TOP 
PISTON 
A NINa 
SPECIAL 

AiiiiiDiii;i>i PM I**: see 
CMHIPPI 
H132TAD 

■iPM 

] 1 H lip lum 

H] 'H« 




Hk^PERPDnMAHCE 
DOllELE ROLLE 
CHAIM HTm 

$ 19 . 95 / 






Q"l*,| 
HBtCnj(-.p 
pD U^i 

» POTTI 

HiC-PEDPi' 

KiaH 

I^ldpmni^ibf 



>Mii L*a Atmr 

?g^r 

171 

A VS 

J4n 

•d JiH 

TflW 



BHtQJMl OVERHAUL 

SPECIAL 




lump STOCK 
UtClflC 
HIT 




-A 4 . 1 EM - ■»■ 



-•< ■^iin' *pm» 



■'cnuD 



■jM A.K> 

HI IN ii*t iWl^E 

..--■ rj . -»li 

1.1 ->.■ 1 

T j ■' ifirt ■*! 'll 



hrTtJSb IlMH 



pehpuhmamcE 

CPAHKSHAPt KITS 

C^ifl-ioni giihind nn Hiyf; i 
W-Jlini.>dHlFlilli 
A Vim Vp’infn tuA 
pMid lijr EPiNtri hi 
ih-iiiiliiF lui mni.i ■!(■- ■ i 

S 158 . 00 I 



ON SALE 



S.B. CHEVY 
DELUX 
EHQINE 

REBUILD KIT O' 

ti>^ IDht P'lAi 

$ftg.95 

i B CHEVt ON^V 




H it iKudH 

¥ h$fOPfllNS$ 

- CtFP ADO HLAHIN-GE 

» CLTT Pain iiAAmot 

- IhOimP a 49 AET SET 

- Oil pum p 

» TIVIP4C €HAJh ttT 




O^I'DJIb ivA^UDli 

-U^nqi add 1-IDW 

M V Qil IKprhn *.W tP M 
T'nr Dnubir “loiilJf EMin &?' 
ADD 13 DD 

i«0-rf Rn^^i A-U^dbmh 
Sl2 DIO D2D [Ua 

Hrtl. flri!^ I-.J11 iPl^N ^5fcHt Birv^ Atpr-j[j:n 

nD| iULluOAd *-Mi»a^liLifaii ^|[]- .^. 



All lir^li 

£LtP Pm 
■CLPIMilh BMn^k 
6TQ Di4 n0N 

f|lF«r Kih|| 
aipfCHWOHC 
□jiArl M "■■' *'• 

i.|,4[ri lar Imh 

mmi M wd 

IC^I C^-hn 4 

¥*ui Ldw Piled 

I ■ $e9.o0 

. $ 70.96 

i[1f> tt lEP M#-l. 



TRW 

WATER, 



QvrvM^n 
■vAJIiB: ■■ 

■ly B>n.h 
FORD 

sn *U rt'* 
3arC4H KIV 



'SSS^ 

rrki' I iB •^tm 

^ ■> 

hwp 5P4H- 



IP» 

H 



■bni, *- h ■ 

fl^H ■ I ■ »wi W 

ITilp- Nnwi *wr li 




SUPER STOCK 
MASTER KIT 
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SUPEH STOCK 
CRAHESHAFT 

KIT 
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SUPER STOCK 
PISTON KIT 
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FAW T-SHIRTS A HATS 

Thie Fabulous PAW B4awn Mcdo«r 
Lc^ in 3 Cclcri on batti F^ni & 
BacL of ^ Quality Han^S 6M^y T 
Shirt Avaiiacifl SM Ml# xl 
S tale Vflvf Snre ONLY »6.M 
PAW Hal wilti Logo — li|$ all 
0 RLTS 4 5 U 
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GET OUR 
GIANT 
NEW 19B5 

CATALOG 
FREE an 

Qfdcrt irm lhi$ 

aiJverlismBfiit 



PREMIUM 
9UALITY 
PISTON 
RlliOS 

iSM" iB* "■■ = 4 

It 9 i 



iia* (jirti|f'P-ik-i-' 
C'llLlll'P 
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SUPER STOCK 
CCH RODS 

KltMiiMUriCTltMED 

$8,961 

fKi' 



AM I? ^ 

r«# Iihfm 'irlp^ Pm 
P* -tt Mim- B B PiPhi! 



P.A.Wp money back guarantee 

BUY WITH CONFIDENCE FROM P.AW : P FDR ANY REA$OH VQu ARC NOT 
SAnSRED WITH OljR PflOOUCt 5 L JUST HETTJflN IHE 4 » WITHIN » DAT 3 
FfiON OAtE OF RECEIPT U«>WE WILL REFUND TOttfl MONEY 

NOTE NO REFUND OH SHIPPM CHAROES- M^OUCT^ MUST BE m NEW 
ANO VHDSEO CONOmON IN ORIQINAL PACKAGE. INSTALLED DEUSCAH- 
NOT BE REFUNDED. CALLflli-HSaUl FOR flfrUfflN AumORIZATlON. 



WE SHIP COD, NO DEPOSrr REQUmED 
ON MOST 4TEMS IN STOCK 
WE ACCEPT MASTERCARD S VISA 

I TECH LINE & C 
k PHONE orders! 
CALL B 1 8 - 998-6000 

a.30 AM to S:30 PM Pacific time 
Monday Ihfu Fn^y 



CU 5 TOME R BERWICE-. Fuc RrtIPii Ifvronnillofi B«Hl |iWW»f BWirdliw p«vl- I 
I WilQr<ieflCMIg 1 B- 99 frMJt I 



PERFORMANCE 

LIFTERS 

it C"T^1 ^ 

S$«.05 ^ 

$ 39.05 



% 



HIGH VDLUlil 
OIL PUMPS 

ra^ V r- . -1 



IB $ 19.06 
$ 24.96 



MAIL ORDER 



PERFORMANCE AUTOMOTIVE WHOLESALE. INC. 
21132 Lassgn Street, CHataworth, C A 91 31 1 



HOW TO 0RD€R 

SlileIMke. Mdd#l. Year A Engirt ShU. SePd m l9D9LSD*bd«fMHLbyC55hiBrm 
ChBch ar Hnnay DntEr oa ponanal ^iHichs Bctaptod gru.wyDurMBi.lHri;inl 
or VISA All OvtcHPi ^ -CBnadif n onlefi r?iyii b* p4id tn luM rte C O.ll on 
ifuc^ iFBigPI liMpmenia C.O D on DPS anly AH E«^m 4 £ Mazier Klia itiuai 
bff paid pn tall C uilomar mponiibli- Iik aU xhlppin^ dlm^gfax 

FniHMifflE PhtHlBiTE I _ 

AHrEii_ 

Cilf - Siili Zip 



Mill 



HddEl 



tfMT _ 



Ehqifli Wt 



PfOTi 9, A P. *« r¥7l rpiponilbH iot 4 >rr[}fi rq piCHigar m4iCVliOfil. u^^idMiO 

M 4 J d^l*nti 4 rtltil 4 



IF YOU PONT SEE IT, PHONE FOR YOUR LOW PRICE. 












uEnhTii 

THE AUTONOMOUS ROBOT 

IS NOW PRICED FOR 
EVERYONE! 




Buy each subassembly as a kit 
or factory assembled and create 
your own GEMINI Robot. 



Or. for 
convenience, 
Stan with 
QEMINEX, 
our starter 
kit, and 
expand to 
GEMINI 
later with ^ 
upgrade kits. 





Either way, ’ 

Buy a piece of tomorrow 
TODAY! 

CALL or WRITE For Our FREE 
Brochure. 



arctecisystems 

g-104 Hed Branch Roao 
Columlois Maryland 2 iQ 45 
[ 3 D 1 ) 730 -I 2 ar 
Tele« &7-761 








SMALL ^riGillNE^ 

I>VV 1 «W<?WER P^nTS jUlCH WW 



SUAll tMGiME City 

-SV Dl^ Uu-/ 



nittlJE Ki^N SEC PIT lllEAIEil ^ 

ifevylPir^CtiaBp- Trvcht. ^ 

t Boflki. Fyir^nura, iterno*, Appi>anc«*A TV« 
-lh>WI-pn 4 ]« gl ciEfiia In 

I ' n*Mii H ^v«rnijr 

l*'**'l IF>#a InFBrm-JiUHW _ 

liillCEL Depc Mi 
V ' BOk. TSF J M«nrX 4 . LA Til t 



GOV£RUM£MT 
SEIZED mOPERTY 



DENTAL MECHANtC 



StM»Ti in BBConds 

CLEAN! 

Enylm, Ak Fitton. Liwn Hhmtrt. 

3 -yr. -gfuarifitM en fir* bait, tive? Itq- 
lid SOm>- {XOpVtB kKf W1. 1 ZO KbE. AUKlI. 
fMiTnfi fln pt 9 WW 9 

HMMKG MTO. IHC-k DtfiL M-IS- 

P.O- Bqit CX. M Brvmdili^. 
JmekmsiK Wymlng HD 01 



Bay For Your Hobby! 



WJlft WAttti'i Nf Hr 
^rfnJMhmf PfImclarM 



SURER CARBURETOR 

BIG VS GETS 72 MPG 

C^mputii Vofili«d: Liflfn Hdw ta Guikd 
Vout Own High C**tiurtfl^7f,T» 

S*TiU SlifFip For Free Biocriere'' 
INDUSTPIE5 - DEPT PW 
t 3 B0X 35 E 

BOWllHG SBEEK, MQ 63 W 



ndlSft. n»tfd. AzHmMedGrIdL 790-1500 Ib^ 
lA TQw. Sliip» 4. Coler CiutA^. Sind l;S to frurpo. 
1 2 776 Cp. Rd ■ 43, Chaifca, WW 5531:8 PW985 
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Mihq miiTvii*L A-iaesSi^ea 
F%WMn Me^ii. 
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Mesh doors 




Give? cabinen dcjfira dfumraiivc^ panels; oF 
diamonrl mesfi by s^indwiching cjnD- 
piecp of h;^rciwann dolh b€^twE?Gn two 
pipcos of gtas^ or ^^orylic shoprs for each 
door. Thf! fim step is to cut the mesh 
hardware dolh ai a 45* angle to pro- 
dget^ ih-o di^mnnd pallorn. 

Then, point the doth gold, bronze or 
siEver as desired. Drop ihe sandwich 
inio Ehe rabbet on the hack itirface oF a 
fiiiishod cabiont jbewr. I usod proFin- 
ished cabinet door trames of 7^-in - 
I hick slock having a ’/^in.-deep >< Vi- 
in.-wide rabbet Secure the decorative 
pane] to the door with, a wood molding 
Slop and brads. — Vicsot LaA^o>-' 

Self-locking pliers 



WELD EYE TO 
ADMJ'imO SC KCW 




SELF-LOCKIMG PUERS EYEBOLT 



i modified same self- locking ptiers so 
they could help me lift shnet-motal 
fLttings and plates to a rooF. I cut pfT iho 
Loopod end qF an eyeboU and welded it 
ro the adjusting screw on the pliers. To 
hoist the work to the roof. I tied one end 
oFa rope to the eye oF tho pliers. Then I 
securEjd The sheet-metal fittings in the 
piier jaws. 

On the roof J simply towed in the 
rope. T also use the ring to hang the 
‘ pliers. — C.M. Luctiessa 
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AUTOMOTIVE 

PARTS 

f tw fhCfsQ nOftT ntucSa Pl 

C#l>loaBej Isn^E linkitn 
shdqM^ef>«a^ Spu^M Lubrcaiij 
lb wrsdf^ft^ inv^inB 

mimimi 

* SfKn\ brmuEa an tie u%d on 
plistics. synltiHics rvWber 

* ytill f\o\ slim Of harm {umt at 
fim&tifi 

” Identfor frn alummum - 
williKittaTni^l^nDfi- 
lerrous metil 

* Denf^poiTticir rn mdustiy 

* [hsfllBcre mtJisluTe- lines 
ifd ignitigru 

” — wDfi’UmdLfl^ 

ttKlhCiLy. 

Tgardcr. ifnd $4 7 5 din, 11. DO 
pcistitt I ninribit ^hlC resi^lt 
mrlule &i|. *or ucti 

Q£. can, la: HvTh:, DhtL ISB, 

P 4 Sw. Wishinitan. NC 
i:ar«) twyendHTOU- 
mtl 1-IOO-42f-5inand askforLii. m In HQ 
1 -U 0 -W-IS 2 Q, llutcomiiletetTtabfhai, rmum 
ucHised portKmAitf^ ^r»»nt[}k[G ttiurti. 

DEAtEfi INQUIRIES INVITED. 

HiIk a Dmu cfl irtfiiTtryi ta; 



Make ^ 25 to ^100 per hour 



with 



>H rl'i rfliJrp- 4 hmbUI> 

<nd b^mtv Bldq# 

A-MiiTM botlDHi Buttcni- m F^D«^ 
p bm, Du trmmt 
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mrtqj-agH*!. flwy ra hisJ 47Ht 
flUr « iRiii* wfl". B*(iaa-A- 
MiniL Knd inflipanKw*" 

3414 I4f I IvIIcAh 

cMPm ■nd: «hM toCA. at wrifji 
1^ 4 -SlirMi Kil. vVy 424 H 
piui l> ^ lIL 

ovTlj add. 1 1 SD tu) 
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BUILD YOUR OWN 
ROCKET M0T0R8I 

'40PDUNl^'mRUSTI 
• HFTT CEHTS EACH 
‘ BUILD A DOZEN IN AN EVENING! 



WrP tow {^■cg itowl 
WPKM iMTU 4 H totoE N^ 

PUKf fMHU tw PWldMW PM 
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COILEO AUTO EXTCNSIDN CORD 
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W CATALOG! 

I 

Outstanding How-To, ElecEronics, 1 
Computer, AvtationH and i 



TAB BOQICS iBC. 



DEFT K*MX ri-'j 



} t^-O. Bwc 4i0. Blvm Bidiw Summit. I>A I72t4 j 

TOPUiiT"MicHAScr^ 




OrdlnirV 

CuU«f 



THERMAR 

WHfhOf'Fall 





NOW-END GUHER PROBLEMS FOREVER WITH NEW 



mRMAR WEKrHER-Fm 

THE AMAZING GUTTER ALTERNATIVE 



• Can*t clog 

• Stays clean autoiriati daily 

• Eliminates downspouts and 
dry wells 

• Works to prevent ice damage 

e Helps stop water leaks 

e Installs easily in 3 hours 
(average home}. 



STOPS TRENCHING. EROSION, 

Air Foil dESianed THERMAR WtATHERTOlL breaks 
up water shget which usu^JI^ runs Irgm roci edga. 
WeBther-foil DISPERSES WATER— prtKfuces miU 
Nors oI tiny ctroplets which (all fiarmltssly to 
aarth— pleasantly as a light spring ran NO DOWN- 
SPOUTS NEEDED? Eliminates TRENCHING. ERO- 
SION. Helps prevent basement water leakage too. 

AVOIDS SNOW & WATER DAMAGE. 

In winter snow cart Treeae on root edge making giit- 
ters inetfertive Heal 'leakmg' from msiOe nome 
and ihrough root causes some melting where lee 
and roof mael Water trapped inside thi s irx blanhel 
oan Ihc-n liow urtder shingles i:^$in!g co$tly damage. 
WEATHER-FOIL'S WES" design heJp& prevani ice 
darm. 

NO CLOGGING, NO CLEANING. 

Guttet maintenance can be a constant problem. Gul^ 
ters lend to lili with leaves, iwigs, ar>d debris. 
WEATHER 'FOL design avnids these problems It 
cleaning should ever Be necessary luSt use ordinary 
garden hose-^nghi fmfn gruiinEl level . . Amai- 
mg— because it's so very simple? 

INSTALLS IN JUST THREE HOURS. 

First Realty New Advance In Gutter Design tn IDO 
Veers. Unhs snap in place using s.irnple mounting 
brackfts. InEstaltation fur an "average" home can be 
made in three hgurs or less— wftn |usi a hammer 
and screwdriver. IVo enperienct necessary. 
WEATHEH-FOIL is ruslproof. corrosion proof- 
should last The lile of yotir home AJMD THE COST 
IS MODEST TOD— usuaMy less lhan !be cost ol a 
tradKjcnal gutter system with os downspouts and 
traders. WEATHER-FOIl IS VIRTUALLY INVISIBLE 
ONCE INSTALLED, 



If your gutter system is more than ten years oid, you should investigate 
THE THERMAR WEATHER-FOIL NOW! 

PTDlflictsd Dy US patents — Made In USA 

BEND COUPON TODAY FOR RlMPUFIEQ LAYOUT AND OHDERINC INFORMAUQN. DETAILS FREE 
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THERMAR 



CORPOnATiON 



JOHfiSQN POWER TECH 
THERMAR CEMTER 
TRUMRULL, CT 0601 1^03^ 



Cell Toll Free 

1-000^54-6679 
Connxticut 
1 000-220-6505 



YES . plBaen fusJi— FREE— ell deuila Cl irii ruw THERMAR WEATHER- FOIL 
designed |p ?ndl eld la^higned gt4tf r pfepTsm^ Tgrever' I imcler stand ^ha^ I pm under 
HO oCHigdliorv wiT4£e^er end that NO SALESMAN wiiE cell 

name 



e c^fi 

em. ^ 



ADDHESS, 



CUV . 



. state . 



2 m. 



Ii£i 7 








Chassis dyrtamoit>etef tests shewed just ofie 12-Dunce can of 
104+ Oclare Bods! kicked up Hie horsepewer in a Boss 351 Mustang 
by 16.6%[ 

Bui 104 + does more than inorease HR It also cleans fuei lines, 
carburelors and injection systems. Eliminates harmful knocks and pings. 
And provides cteaner, cooler, smoother perfomiance 
Pius, 104 + contains no lead, no alCBhol^ and no dangerous chemicaSs 
like xytene, MTBE, aniline or toluene 
104 + for street machines. Super 104 + tor e^dra high compressinn 
racing engines 
Pcwerfui sotoltonsi 



HDRSEPOWfll! 




oaAHi soon corpowhion 

Box 271148 
Dallas, Texas 75227 



Order Direct: 

"KICKGAS" T-aNrt 
104 + logo Ofi brigW yellow, blue or tan. 
5d'50 polyester.'ootton 
SizesS,M,l, XL— S6. 



DIGITAL AUDIO SPEAKERS 




All NEW dieltifn»i^4iMter Km fnJrt IpctkMbb 

#h*^Hf^Hnqyand 
pow«r hiari^Miig 

• Imrrsr Afc^ifnrnl 
■ pot^f>rqf]9ieivdm^r; 

• I fl d^rxtsvp filter: 

« £A 5 T^n>aunjj KirT 3 

wrtfti CK withoi jt 
fH-efailE «ndO£4#«s 

• (PTJt weftfl- 
moniia' ust 

l4M/ETHii£¥r FOR LESS, 
■Ui^ A LCGENCVfT ITEAKERLAB Krr 
RV a I^E C 2 I^ I or 




WW 






AuAiiAa/x 

Hwnftmfit Wind miw tWKJns Pfr 

/Stf PiM/CI "’amjnlly rtpi» |*ur jum 

^ hM6<i w r«94ilai tiE 8 in 
rftAjrC£. wimguJt EUnMinq btt n«n vZbiLit Kil [Kludts IQ 
r^Birs pi?b^ IinI. sfwoiJ m^^ricr 
HHTilrtt <iSlnjdinrti Monty ticK G 4 rtijni«i 
tip M pkif jJipijwiff ftAamnj 

PfifiiwseaL Bdt : 4 ^i-P. Haleiite. MY. 11743 




$1,000’S WEEKLY 



Home Business Directory 
Exciting Free Details, Write: 

Box 2019 -PM 
New York, NY 10163 




BASfMENT T 

FLUSHES UP To Sowor 
No Dining Up Flnon — InstsRi 
Wrilo MePhorSM, Inc., 
Box 15133 Tampa, 




Hny rrcrtl Buinb. A 
luP Ine < 7 f INghtiiwpighii 

nbetgipfv 

tffit trwlitr WiL Ciriep 
cwliloo und S 3 . W to 
BiiPto 1277 S CiHJiny 
HDad 4 J Chalky 
Him. s§( 31 i D«p1.-nnu 
F.&.P.M, 57 
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LOUPE MAGNIFIERS 

Used by jewelers and craftsmen for 
lEispectkiit and auefiibly. Crown glass 
lenses pivot for 4X-7X magnification! 
Sturdy loupe attaches to either temple. 
Precisian craftsmanshipl Money-back 
guarantee. Send only kdig. 

Pffldstan OpUEal, ISZ-C, nadialla, IL 6106a 




STEEL RUST REPAIR PARTS 

y 04 ir 0 ¥ Favd nuck Kt iKotuf iMim 

jiEoOn unlh ArTi^icArli-mdd.4!- TABOO eusI TL'pdjc 
parts AImh [n^'alllAbk for mosl rjapaneie. European 
and Bmi&ti cars 

S«nd l^l.no Eor IIJuAEraicd tfacaiu^ MdilctJ Iae 
lTe^undflbll?^ ri?4iBT inquirii^j iiiwlirti 



SOSO& Sfjkin liMJu^ial Pju4tiwty 
PM. OwbukJ. OtM 43Lig 
f2m iiSl 




a«"-i 



■ 1 m 



IV^T! Id 



ONE SAMPLE IMPORT - FREE ^ 

a L. HldHtPpn/Th* M«lli»gK ^ 

6TOV*rirtAyH.. Dapl.T£2M Jj "IFOHTAWII J 

WoSHlJirrfAlllt CA giMT-3T?g iVflUf irtiiHk muM ap- g 

$fndPPEE REPORT. "H^3 w eQlmpDiC tMliJlf < 

aiS . , *liD*c1iJal Fr« 5*fnplfl ! 

Irnpofl £rt*yTtiinR VPy -PWicl ™ is triint ‘ "'S'* J 
to k«p vffilh«ul *Wlgi(l*n. ma i 

h« I «. . P^iuble b«»i- *r*t H. S 






:SAMPIE IMPORT FREE!: 

^ ..Jiiid I'll tell VDU eiwtly hgw to tom H into bi^ moiif y! 



CLIPtOUPOri. 
UUUL POGAY 
PUT AD Ih 
HALLETAE 
AfHNOER 
OF tip 
PROFtT^ 
AMEAGI 





niH#4Ma H 

UmfMI ■ 

■.-H •rm Mui H 

■ i» ■ 







P,(.ib<.nl. Wtallirwi O i oW O.'l/ * 

ir'. -ciil bQO- ‘ 

Ifla ^FiSUJO TmL.- mv 

I wil‘ "«IP stJr^fl#d ■- 

fig my Kipar 

|g PRtf REPOnT' 

START miH 2*.2J1 
ffRIOPWTSt 

^rrv Euy (!'*+ VI # 

lint or Vfi^ in £a- 

Ktyila. wf-aamnni^iriw-ih 
hCri ihfia wri tMftf OK i1 3.00 
Dnl V 12 J7/41 

*ilf» re V*t In- 

dsrdiUiaitl. PJmT *0>ernn^n| 
rueo|i mp.h*i d* 4 uiinaM tri Im. 

HPtJ qi ppi^cluNv ■fhatiA- 
Yqw-dlAl Inlwr. 

fHlwwl Yr*dtn •^wj. t^ui out 
A-*edy U.S. iHciiirrv iw«Kton 
Etiif rtiii&dbnwi RkwHy tMd 



How to start your own big profit 
HOME IMPORT BUSINESS 

•i* 0^ I my PLAN STARTS YOU FAST -Shows you how to 

^ Buy Below Wholesale 

IAfQMiPd„..Turn Houn or Full Tiirifl into INCOMil 
DISCOVER PROFITS OF IMPORTS S\j lEanic Hail 
Older Import B-uainess f’Ean ^uJ-iks your evn^- s 1 «p = . . 
il is has^ LoiaELy on my ntTr^onal success. Shoe's how 
Lu JL^al dlTLVt and nut out ciasiLy middlcoiDG. . jo you 
aJI die profitsE I do ihe '"hiird work" ^o^y□u . . . 
|>y (rai^]ikt|^ eIh i^q?rld Eo ftnd ' nr^i ELdk of- 

CFTCd'‘ imporlsu Tht; iicnaal mt\pk I MtiJfMnd you 
I'rw rt iypis;4l of my irflpLiri dMctwes-ws. Vatican plti 
und cho 4 >st fFom nstjrc rhan - 4 . 0 D 0 prtiduct*. iVu 1 in 
one proLlucl w lOOO’s. B^iy Iwlow wholesale. 

YOU CAN START IMHEDiATELV. I arrange tiw 
iH^nibcrship in ^xdmivc hitiernDtJonjiL Tradt^K GrjUrti- 
latttrfi jnslanlLy .puts you liin dlfI^t;t ctmlibr'l with 
suppJiifTi ittfOJiLl. i dithw hq>w 1 y [ipumEp aFiyw||.vTF. 
Aev' no Ed«^t fot spire Iitiw husband.i'wife or 

teEit^nienL huiinrsti. My rapnrl. /‘How to Impor! amJ 
Ejtpnrl" (ells hi?w (y doil, No ohUBiitsm*. No salesman 
will ialS. Certifkale brinjS your Jree lafl safnplc irrlporl 
ond etfcrrlhlnjf tLw. 



pFIli CAfALi^SI 
WQ-#Mau«ii. Diw*lr Au^rfi 

Ai 4 M+mber <jl ln*irn#lHiMl 
Trwdrti ifiMu alfi fti fiK UU 
•tOtt eI IPU^JlRr nwKh^lHiA 
M urdli ai IOC4-k>OI1^ □r.4f1' 

tiom tnq IJ !| yi#i*rehciijw 

PiAUiKh -ul^l IvWIIHhHT>. 
Hwclvailnn 



j*i Iw tqwlH. 



i 



f0$9'i m&t« ilflnilnp pmduEb 
\9ti can buy -DIRE^TI 

Cen.'tlvunt^l InPiu-mmliv M 



PEFtSDNAL ^Ul[>ANCE1 

h Hima hi gtibOf-yMi ^iv 04rHnet nwJpHi Aigulairts- I rnwfel 
i.f . M imeii-i Ji rtwf v*^ ^miP^ri um 

Enuniry. v*y ifU [>* lisvilef |« IhifM mH^Inqi. 

¥H1 ufki,RNiLEn cDL-tiJdb Vnrifv AH..I D##i. 

t* ■6lii?-iTTlI b.^u 



A SPECIAL 
INVITATION TO 
POPULAR MECHANICS 
READERS 




Tty this all-new 

PORTABLE POWER 
SPRAYER at y o\Ji 
home for 3 jfull weeks 
...FREE! 

You'd tind 1 ,00 1 uses for. the versatile 
Spray Mate: 

■ Fertilize your lawn 
» Eliminate backyard nnosquitaes 

* Spray fruit tress 

9- Kill wasps and hornets 

* Disinfect swimming areas 

* Safely spray vegetables 

* ConifQlJapanese beetles 

^ Clean out gutters 

* And, lots more! 

Spray Male pulls along easily on 
its two big rubber-tired wheels. A 
pistol-grip wand shoots a jet up 30 
feei* The O/g l2-gatJpp t&nk means 
fewer trips back and foaib. The Jifs- 
N'me battefy and compact eleciric 
motor run- siianiiy tar hours between 
charges. Sp&ciat tnlrociuctofy priest 
This remarkable sprayer is available 
to Popular Mechanics readers on a 
FR EE 3-Week Home T rial (for a lim ited 
time only!). Mail coupon today tor 
the exoilrng details. 



BONUS EXTRA: 
FREE BATTERY AND 
CHARGER 



MMfmSFtUiyHAtE 

1456 County Lirw PC. D*pt Pl 3 ^ 
HunBn^icion VaJley. PA 19006 

D husn o«tails Oft SPBay Ncate. free 
3 -WeBk Ti-iAl. .a-n^ FREE egnus 

Name 

Address 



CHy 
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Harry Rosenfeld had the creative ideas 

that have macie Heair^'^ 

*must reading’ in Nev 



f^Pi^LAfr MCCHANICf 19 A HEAII^T MAMlmt. 

HCAMT tS MOPE THAN IZS COMPANIES INCLUDING MAGAZINES, aMAOCAStlNO, HEWSKPEffS, 
■OOH9 h BI^5INE99 P|fBLI9NING AND CABLE COMMUNICATIDNS. 



MAGAZINES »Conri<H5Se^r ■ CD$fnmw1il4n ^ COunlry Iwmq * keeping ■ H^iptr S- ■- Mpl^r Qp^tinp L 

Sailing - Popular Mrctianrcs « flcdBoolc ■ Science Chgssi ■ Siwrls Alie>ld ■ fown & Cn^ntry ■ National Ns^aiint Co Lid (Umtatf Kingdc m) '■ 

* Easlern News Cnslnbutprs ‘CornffiunucaiisHts Services ^ mierniH^fkai Coculalioft DistrkMrtors ■ FewEicgi Pi^blishef &Serviee &i^re3 u 

TV Slatipns ‘ WBAL^TV. BsIlifFioff . MO - WDTN-TV, OiVltm. Otiia ■ KMBC-TV. KansJS Cit^. MO - WISN-TV Milftiukee. Wl * WTA£-TV= PittslHlfBh. PA - RaAia 

Slatipns ^ WeAL-AM, BaltiinDFe. MD - WIVV-FM. -Ballirndfs. m > mSU m Milv^aakee. Wl • WLTO^F M. MikauAee. m - WHTK-fM^ Pimburgti, PA ^ 

AM, PiTlsbiirgh. PA« WAPA-AM.San Jvin. Puerlo Rico NEWSPAPERS AltHJny (NV) Kniok«rtwktr Albany |NY] TimtS-Urnon^ BaMtrmrejMD) New$ 

Americafi * ‘Beaumonl \ T%] Enterprise ^ Clear^alii [?l) Sjn » EOHarOsville i\L\ intNkgencer » Huron Daily Ifibune. S^d Ml > Laredo |T^| Times * Ik 
Argdes [CA] Herald Exarmnef «Mid^aiiKllMI) Daily Ney^s^ Midland ilTKlfieporter-Tetegrani -PJainvievr£TX) Daily Herald * San AniomDiTXliighl < Sin Franciiaco 
(CA) £iiaminer * Seattle (WA^ Post-inDeNigenorr *40 wf«hiie$ in CaiiiOrnii. Michigan, fikride and T^xas. 



Rat Paquette creative ideas at The Hearst 
Magazines Division started 53 years 
and haven't stopped yet. 




4^ 19S5 HftarS[€ArpDrdtnn 



To build a gneat company, you need 
good creative ideas. Ideas that come 
from nut just a few of our people, 
but from aJJ of them. 

At The Hearst Coiporaiion, we 
like to think of all uur 13i,000 
people as creative people. 

People whose creative ideas have 
helped us more than triple our size 
in the past ten years and have made 
us one of the largest and, wc think, 
one of the best cooimunications 
companies in the world, 

Harry Rosenfcld's creative ideas 
have produced news covcnige that 
has made the Albany Ttmes-Union 
and the Knickerbocker News two of 
the most respected newspapers in 
the State of New York. Whether it's 
a story' about the aging suburbs, or 
patients’ rights in hospitals, Hearst ’s 
Albany new spapers are among the 
best examples of contemporary 
journalism. 

I^t Paquette Joined Hearst in 
1932 and for more than 50 years has 
been coming up with creative ideas 
to improve record-keeping and 
formalize our historicai magazine 
backlog. What’s more, he’s a 
‘'walking encyclopedia" of the 
people who have built our company 
during the last half century. 

We at Hearst know that as long as 
our people keep contributing their 
creative ideas, the best is still yet to 
come, 



The Hearst Corporation 

GckkI creative ideas 

lhai make good tnisincss sense* 



BOOKS/BUSIHESS PUBLISHING AptMr ■ .Av-on * Marine flddks ■ WiNiam M4>rrcw 5 Co. Iik » Heaist Busifi«s.-s 

Cgminunici-tt&ns^. Inc - H^rsi Medka. Uk * ProlessicHiar Mae^zi^s. -Inc - Arnericjn Druggist ^ AmerKin Druggi^E £ilg« - OivcFisign > 

Eteclronec Engmetfs « ElAclrfimc f’rQdiiei$ Ua^.a 2 Hi« ^ Flsot CDv^riinq Weekly ■ iniegraied Circuits Masicr ^iiilDgu? * Miator Booki* Mutor 

Crash Estimanna Guide ■ MoTof Magarine ' National Aulo flescaren PwWications - 0ffic& World News ■ fledf&Jinenl AflyisoFS ln« - Today s mBLE 
COMM U KICATIONS HgartI CadlgmsiOfi &1 CalilOfnia ■ CA ■ Milpti CA ■ Nswaf k, CA ■« Santa CinrA. -C A ■ CabU ^fP Q r AnifTHn Q .^NetttOF.k^ * Arts £ 

Efltcrtainfnerit (a joml venture between HeafstrABC Video S<rvH;e£ and iflCTV) » Liletime [a joinl ventyre between Hetrst^AflC Video Services and Wscoin 
Fjitefnaiiorkal} OTHER A.CTIVITICS Cal Gripntcs^ Heir^l Aouemsini Service - Hearst t^eature Service * Hearst M^trdidne Nei^s^King F^tAiures^yMitaie ■ 
King FeAtures Ent^-rtAinment ^l^eadtr Maji it\c 







Ona af j/nailtofi rfetecfiOrst with 

FRONT and REAR dmtactlon! $eaJits mtt and 
aterta yau to polTco radar ujj to 1-2 milat 
ahaad or tohkid . p . around or o¥mr 

hms! 

This highly advanced, visor-smfluni radar detector was devel- 
oped by B.E.L.-Ttdnrcs. a renowned leader in radar^ecbnology. 
CaHed the Selectra N. it ieis you knaw if there'^ poNce radar m 
iha area . lon^ hfilara lhai radar cm loch m Id you] 

LQHC HANGEI This corvipt>ter-iategf ated CQDiputietarcdyn? de- 
tector analyses fringe signals rtNa-bly. Even picks up Signals 
from jKiiie ridar bind qml 

iOlE SILEETFVEF MiCropTOceSeDr drcudry provides lariy de- 
tection Prolficts agarnsl false aiarnis orten caused by mtcra- 
wave trails rrtissioDS. door openers, etc. And qujckly analyzes 
weal^ signats and delermines il it's potiee radar. 

CQMPACTi Just 3!^^ long! About die size o1 a pocket radio, it 
lakes up hiile room Easily poriabie. Ido^ Delecldr sHps inio 
your shill pockel 10 prevent Eheft. with detachable power cord. 

TWIN SWITCNESI For on/ofi: City or long-range Kighway-uSI- 



Cllpi E-B ^«4r flfKl lUrtV ilVM 

WhM- EMK In uMf 






WHY IS THIS RADAR 
I DETECTCHt SO GOOD? 

^0l|44 fAdfef dHKHKM an iwlrklBd to 
twv IraquBndHi: 1D.E2QHjF ifX- 

RihT a4.1*Mne (K-bJridJ. 
bOltl of which llm BEL SislWctra II 
■lartH IfiM 10 . B4jI. itiwf* 4 i« IA 15 E 
four dirfqfBnt typu q-t rndRrgiinilA 
poTic* m*. Som* *r* v*fy *m*v 10 
doioei. Ar BrAil b RlnMiq, nim- 

tinuMJv wQfHl. OthBfi art vpry djC 
fictdi m oTBlKt wfth eenvwilwwt 
r*d*r TTrim vnr Ifwi naw 

pyltB hBnd-liBbi rBdnr guru ufcd by 
palicc P*Hy wIiOA thflV Oifl KEWft^pC- 
iog 10 A WipBctad v^nEnr. 

This tvEM liguat \% wpislBnpd on 

Srif^tri II ^ All AUtflUt "bMp. 

NHlIefrtro^ bofw# tfw BIB 
rfOtB nfi ouah In that ra djE 



Rtf gr, IJiE . 



* 239.95 



MUST LIQUIDATE 

AT BELOW DEALER COST! 

BEL Micro-Eye SELEGTRA II 
Mini-Size Com pu heterodyne 

Radar Detector 



Wa 4i4- WulheHnixpd liquklRton vl 
conHjrrtBr pcwtucli Ihfrtmii^li* 
qtdfidf «o4d in rnifttJtiKDiimi. tt 
drlali^ piiC* vwductiGvii for rraHtf 
nhiRorif, such Bf: 

DucofitinuBd Ibiad- UiI yW* 
iffiodoki OtHrfOMO^iUrplLM. COrt- 
e^lOd Ofd*n. QuI'uf'HBBon 
products. TulBniH qT- H-iuwiyfeoniii 
WhBtBVH- Ihfl iiMiDQri for ihoJlq- 
you an Inm^Dd Of finO 
qudllity bE m«H-r-Hrving iau 

prtc«f F SbfvUoi Aft liWtnodi. 

Ordtr hCiwI 



Factory newt 
First quaUly.' 

* incwispicuatiBn 
tto blfictr then ■ 
poclwi rodfah 
luft 3'*'^ X 

• n jihJiig LEU In- 
ittcatDr^ trtd htigh 
fraquancyp gri- 
Itf-Dftocl Hund 
tall ft f Bdar h 
pvetoflt! 

■nd 

radar bandsl 

*Ute Alarti youto 
wfMy wwtkand' 
h«ld' pulsD rOdarE 



Both FRONT ond 
REAR detection! 



Mod«l 

Ml 



THREE AE-AflRflSI II an incoming signal mcraases above prs-sel 
"ihresh^d". one beep is sDunded, foliowad by sofl-cii^krng 
s-OLmds. Rtfd and qmn LEl>s also flash alternately 

DISTANCE INDIDATOHSI Cocking rale and flashing rate indicate 
distance I0 Ihe radsj sowrce The larter the rale, the ciiBEr the 
iOuTce 



liqiiiditiDn 
CliMbirt 
Price . . 




EASY SETUP1 Mas sun visor cNp-mour>t assembly. DC power 
cord plugs into vehicle's f2V cigarette lighter socket. 

IHTYI fc'o'M'i"cO.» 



llvfn H S41-S 3436-DO 
bHdi- so d*VR- 

SrAri ciyEu6o ciHiilfi<H-iefef IJI.B. Bir« luhfDti 
1 $ ifiwiF Ecimfirttofii. P1 «rh ciH or hMviB 
ioqvIrB 



Of«E Y£Alt FACTOnV Wi 



<Bfd iaiXMmmrs cam wdof by phofi* 

24 KfMn ■ 4ay. I^BCP 

7 4 R¥* B wMA MU' 






|l 

ll 

Toll-Free: 1 - 800 - 328-0609 I 

\ 



fam clndt ii weloofTipl 

tMayt u.-OMl*n pkd bv ehoek. 



l|«fn H-64 1-6^436 00 

I 14106 ZDlh Air«. H./Minneppolil. SS441-JaD7 

FiBdBr D«iRctofiix| -lE 9 99 Bach>. phii 8i. 79 eecti- Icir 

ihiip[Hf>i] Hnl >widli*ig [Mhivh«i1r idki 0% Mdot Uh 

Ahm 3-4 wMA-* iat doUuBfv &otrf, no O-O.O. ard^ri i 
d Mv crhmch or irwwv ordoF m Bnckiied. I Md delflyi nvpfikhb ■ 
ing irUrw M«d bv 4*^^. h 

Chirtg«. MBiurdird- £] VISA DAin.ix. OdkwnOluli- 

A«I N4 .... Cl^ 

PLSASEPn^hlT dLEAALV 



A A mm H A A .0 


V Nietmi 


C.O.MkD. wO« 






1 SEUh 


. JIP 




Authorized Liquidator 




L 146(1^ Avthut r^QHTH 

^MllMNEAPOU5. MlNNESPf A 5S+41 33^7 


1 S^n IMIB ^ 



[ill] 

YOUR OWN 

SKID^LOADER 




* IIDO ■[. lip loAii 

Mvqg hfqlhl 

* 17 AtlKhriHf^ ji.’ojlBMt:: 

prt « 



■ h£-Air>- ihxy 
ILSl rrumJarlLurtL 

■ Niw l9liPLwW1c!4V»d«r 

t-oolcd Jllrwl nr 
Luofeit iIuenAjneL 

wth jnf 

ISjDDO kudm b 1 nperBAinn. rmv pw Ihc FtHSTT ikid 
biadcT i" KIT PnftM- lo wwiTilik in just ow wnbtpd 

u^ritf L<uitwrtlim^ KHi-Ls. 

Sertft 10.95 fbr nwnplrte uumMi mitrucVcfu. THLEprurt^ fuB 
cokit bfuhiJlfV-. |HKe^ hlLdivdoncu [<.irnpdrlii)r\a Wirul euA- 
ind .kSA»nhied iltid kuden. mKR fCMhiTl 

9P900Pb¥n Barf Erf. Suite 




Wmbbii Talcct 
IB-Hoar 



% 



Hot ShqfoarJ 

A warld record? 
We (fon t know. 
We did it to prove 
how you can get 
endless Kot water 
with an AqueStar Tankless Water 
Haatar . , . and cut your water bill 
in half too! 

AquaStar heats your water only 
as you use it, as tong as you use it. 
Enjoy instant, endfasa hot water at 
the exact temperature you want it. 
Ho bulky tank. No running out of 
hot water. No more wasting energy. 
Millions of AquaStar tankless water 
heaters are in use todayf 
AquaStar is the ideal replacernent 
tor the tank. Designed to last a fife- 
time so AquaStar may ba the last 
water heater you ever buy! Read 
what Popular Science, New Shelter, 
Meehan ix Illustrated and others say 
about these amazing, ecx^homical 
tarrkla$s heaters. 

Bend coupon today tor tree Intortnabonl 






m(m Cerp- 

Filler's Gf^ EW. 15095- 
WiitSliSId. VT DS673 
P YisI PteasB more right aw Jif! 

Name 

Mdr95S 

Git^ 

Stane 



L_: 



;ip 
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Finish Wood 
Like An Expert! 

WATCO 

DANISH OIL 

WOOD FINISH 

One easy application primes, eea^s. 
hardens, protects, beautlMe&t 
With Watco vou just WET-WAIT- 
WJPE, and you nave an elegant ex- 
tremery ^urab^e finish that would 
please the most crJIical professional. 

WatcD peneirates deeply — 
creates a lough finish INSIDE ihe 
wood — makes wood up to 25 perceni 
harder Can'l chip, peel or wear away 
like a surface coaling. Stains, 
scratches or minor burns usually are 
spot repairabla^ 



I 

I WATCO DENNIJ CORPONATIOM 

( 1 ?56 ■ 23n<J Si DepI . 

I Santa Monica. CalHornia 90^0^ 
j Send Free baaklal ^'How to Baaulifultv 
Finish Wn«l ‘ 

j t^irne 

I Sirflil 

I 

I CUV 



Slalfl- Zfp 




ATTENTION SHOOTERS 

we wiDle the book 




tm ibc-pw It* bHildyottr UPfiJ SA VK $SS 



Make money in your spare lime by builiiinR 
and repairi njf you r fnends' Rim^- 



Ov^T ^Ofl KJTS and parii liilrtl in uur 
KiantKETfiTiN DIRECTORY. 



L 76 pa^es ut detailed consl ruction arti- 
cles, step by step instruct inns, and 
hundreds of detailed pboiosshou- ynu 
bow m build your own wikrkifiK pistol, 
rifle or nbntEun. 



Huild }^una huch ns tilt: Ml Ciariiild, 
the Mitm 45 ACP, the Colt Sm^le 
Ai'E ion Army, I In' SpriiiRlidd 'UH,. ihf^ 
ThtHiipjson Mltf2i!i-A3. the BrowjdnK 
Mil? 1 7. STF.l^ Mk-ll, M3 Ulih 

HAl ns. 

Sih MAMM^koiirf. Mtail-Ab. 

&-iivL-iiii^ .M:;. IkHJwninfi M ar. M1 CailHPr 
rikrii^i4i Ml .^1. \.M Shiny. lEK-U^W.^ik 
■Hufvi hk iark^-irvT Frtv ■Lirim.'iihn, 
■ ICnMi>>L>«t»Er^« I'.l '+*IPhA#.-#^|iT.^Jw. r Wn 
p4FNPrA^^Kii|-£ i-rt1 I 

lum- IM- 

1 KH luiJM. hipli. liM^ilkL^aiifl i >bI hmA^I_j> 

^ z'.'B.k* % -la-c-H '^ a ■- ‘ ■ -I; tV ■ -H-i ■-. ■I-' 



Try KIT Crl^NS ^ HOBBY Gl^NJiMITHt-Sit ; :il our risk. We're so sure thal youll Im'e KG&HG that 
h^'IL oiake thbi urbL-im(iti(3ml Ri--ad KCi&Hti krr 90 days. L-se it to busid a ^n or two. It i.'ou 

rkm'l like it well send y^Mir Pin.invy bfi<.:k— away— no questwais asked. 



^ (^^kLsonSLSulihxm ^ 




rrrzHov 

HEFTCUnV 

BAAOMETEH 



THE 

CLOCK 

BUILDER’S 

SUPPLY 

CO. 

Introduces 
reproduction 
weather instrument 




kits. 



5*rtd $2 M 10 r*s*fw^ « cni yiv 
fu&fCftpiert Etj Ow stsngt 
clookbuUding ^uppiv coiilogifB 
imitudM kiti, dills. rrov«owiti, 
inHcroinefia 
acceisaonss 



N4Mf 

ADDRESS — 

OTv_ STAie Z^P . 




(^l\Rison3LSuVwan 

-Fine Clockniik*™ Since i947 
&ept 1136. W. Yftrinamh, MA 02fl73 




I w-ani KII try yijur Jtri tb^ nilht. ^-1 x 1 idu €0\3Ki iA Ktr (iUSS Af miBBV Ul K^MITIil^G. I 

li»-tf4inrliiW^U.ir7 pliti>,:$^ diKl handtiFii^fureddi ccip^' i,ClhfehrriKk^nils: ^ $ tioi>L-T lqia' saJc^Eud . 1 urHkrslanI 

iKid il 1 iint niA ^ir^lird 1h^ bmA Ihji I can Ti-tuni il Hud r4*L^i'k« iin iruntaduLi: r-L-funrd. 

N.Mip. . 

iWdrtSh. ^ 

ClEy , /r\\} 

PhfdMf ktut^v Eliu u* fiik □ ±rd 

Cprd * ^ 

Kit IIOKRV t:r^!i.HITillN4;, KO. |ll>x Z'Ziy*. b.TVTu\. n^lllM^T^ 



IF YOU LOVE TO COOK OUTDOORS 

fTSAHMU rrSABAifSSa/SI fTSASlfOK^Ht 



m 



A$5-CAU0N[}EUM.' 
COOKER-SMIMS 
INtaiFORIM 

^59l95 

STANDARD KIT 

HRST TIME EVB7 IN KIT FORM! 



PPOFESSIONAILY DESCWD, EASY-TOASSEMBIL 
YOU SUPPLY TMt fflJUM A«D SIMPlf TOOLS. 

WE SHOWYOm H0W.C0MPLETE ILLUSTUATED 
INSTRUCTIONSl 

KtrOONTAlMS SO LBS. Of WKUT ORILtfO 
AND FORMED STEEL PARTS THAT COIT TOCETHER. 



FOFDETAiLS S£m FOR iNfOSmWN KIT. 



csKlynm 




P.O. 8d)f ?«&6 H 

clev^lano.oh am 



J€T -HEUCOPrER 

LM^CdST OllFOm /AUlMHV MfemilH 

^ * Cuika K pirvin-|lia * VhiHL^ LAkr-vff A Iwi4iiii 

Hapd-lnd viMArwiiva *■ h flsn- 

C#f|#t m LJpw. lu*l! 

— M^mrwA — 

o*Wf riirW 




rM Hllkfllief EkMriAtNFIt'l 

Jk ta^rc^ hI ' ' ' ' 

* • «Hi- * r^INF* *■ npfi'w^ 

lor i>H nrivp--Mt tafcbiUid 
^i#!!f MMrjhvf. DpIi^ -klJH' 



m eiiL-cewfiK pitiTHes 

Ovl>UT» L^l EWWi'WtV 



[lew I tt.oi'' 









■ il i -KCHWT iHl^ IJ V run Mn pvfv if fir !V 



r.tiL Ei 
Mtiwm, MD 21 117 
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Here’s my fevorite 
before and after story: 




Damiano, 1980 



Damiano, 1984 



“Look vhaii an incredibie difference my sponsorship has made in this little 
boy’s life. His name is Damiano. He lives in a desperately impoverished East 
African country. And since 1980 Tve sponsored him through Christian 
Children’s Fund. 

“In the b^nnina he was a poor: sad eyed boy. suffering from one of the 
very woret kinds of malnutrition. But thanks to CCF and my sp 



my sponsorship. 



there’s been a dramatic improvement— one that 
makes my heart sivell vwth pride. Now^ not only 
does Damiano^ medicaf checkups and nutritious 
food— he also has school clothes and booksThe 
big, healthy smile in the picture on the right telb 
the rest of the story. 

“New I want you to see for yourself just how far a 
littie love can go. Only $18 a month, just 6(K a day 
can give a youngster like Damiano what be needs 
to grow and learn. So send in ihe coupon today— 
and soon you'll be able to tell a happy before and 
after story of your own" 

Send \bur Love Around The Wenid. 




Dr. James MacCracken, Excoitiw Direefoe, CCF. Bow 2651]. Rjchnici™!. VA 232£] 

□ E [o ^lonsur h chikJ Endios^ IS 
Fins mnnUily ^ <?f $1^ send 

pnotoafid SpwiKSf Kift 



□ Iwaii+tofeam chold assi^ed 

CO rw. [f [ acoep( (he child. Tl send ™ Fina 
$18 iTtonthlijgft within 10 days. Or rH 
reium Ihe materia] h?}p 

OI can'[ qpon^adiiid noa‘ biit 

to help poor chlkb^n. 

Mr.MjS 



lpn(rfcT to sponsor a O boy □ grl □ cithpf 



^n(rrcT 

Check thecxHinnv yollpre^e^ D Wherever 
the need Is greatest □ □ Brazil 

□ Cdunnbfca □ Emadof □ The Gainbid 

□ Cniatemaiii DHnncSLBrge Olndi^ 

□ Sndonesra □ Kenya □ Meigco 
D Philippines DThai^nd DTogo 

□ L^rKla nUSA DZamibia 
fib Sponw more than -cifH cFuid. 

number in bcciles] oi your chete.] 



Address. 






.Zip. 



U.S: CCF Box 2651 1. Rjehmond 23261 QPMX9 0 

CANADA: CCF 240? Vbog^ a, Toronto. Ontano M4P 2F7 
Gifts are tax d^ctibfc. S^ternent of ipqomeai^ on neqiyest 

Christian Children’s Fund, Inc. 
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LOWEST PRICES FOR 

Clock Builders 





100 PAGE 
CATALOG 



HtJrrtjrrfimg 
heed — 

at prices you 
(Yin fif/ojrif 

FREE 

with or^r 
£2.00 pOStiMfd 

WRITE Oft CALL TODAVl 



312-584-96IX) 



FREE 

and i-iouf Hands- 



NDW 






Sa95 



DULf 



*1995 



NOW SAVE 44->/d 

■ - ' ■ ■ ■ ' lu -v; - : 

wr r. ■ . . , \ ! 4 - fl 

-Jflr^r:e+- OHOERTODAYI 
^ecriOii ‘ ^ d.3 b . 



‘SfjT Padiff" 



Quartz Movam&nt 

“Six Pack” 



Q raft Products Co. 

Dft3l P»iS.I?MDi*anSlre^l.SI Ch»rl«*.a f(HJ4 




MightiirfAlS^y Fumak 



K«ps Your 12 Volt Batt«iy 
Fully Chug*d UtlnQ^^^^^niV 



From lhaSun 



Us« vrilhany fKiursaabie i2voit battery. 
Id«a) tor Boato, Motorcyctes,RV's Can. 



Qomplntefy safe Id LiH<. A^tOki£«l)f no 110 V. 
CiOfirwcttonAL No firs Of shock haard. Com< 
plensly-sala bd uH on boAla ind around water 
100^ solkl stabs conimjclton wttii solar odlls 
enoapdulSMd in spAdod nigosd, weetheipwl 

hdusiiu. 

MKjHtYMAC'i sdar cells are wer wd u A 
do rwl dJSt*fion.te and newptf wflar quL Com- 
OMbotypodatH?, wai^l^leaB i^nn l to 



Special Savings 

S 

|13ft.D5lDrtwo 
t B.OO lor pc^- 
a^ and handling 

hH WCtWWd E 



Jomdmrwim 
FREE IcitoirniUon: 

ParkBf McCtoiV Mtg.CO 
Solar Prod uctsDfv. 
^OOCFore^Ani 
Kansu City, MO e410B 



Name; 



Wdreu; 

CityStab»2[ip: 






MUST LIQUIDATEr 

LIMITED SUPPLY of ULTRA FAMOUS 

64K COMPUTERS 

AT FAR BELOW DEALER COST! 







C*nirnm 

H 

M Hrit- 

c»«f 

ItW 

iHfiiafJ 



PULL 

FACTORY 

WARRANTY] 



THOliSilNDS ot prti-£ranis 
f«P 4«nA»If p 
p*FS<llTal /ICHT** ui*.' 



• 64K Computer 

• Disk drive 

• ROM cartridge port 

• COLOR monitor 
ALL in ONE easy 
IfhcartY system! 



Their 64K home computer is such a HUGE SUCCESS, 
the famous U.S. manufacturer decided to introduce 
this aii-in-one TRANSPORTABLE model! 



Sofl'yp WT to print thm famom Arantf Ecit wocm provido 

MddittwfM dofaMs phonoi ToU-Frmm: l-iOO-32S-0€Q9 



R]F BUSINESSI Ideal entry ieyal c&m|3ulor far word 
pracessiing, dal a baso dc-ecunts fiay able/r-e' 
■cflfvabJfl. den(«aJ ledger. iSayroN. mvesncafy. tax 
accounhud. sjsreadsNpels. mailing Msis . . and 
ingch nfiore* 

f OR EDUCAIIDNI Perfect lor eve-ryone ti'diU Ph D 
candidates to pre-sciiQol youft-gslers. A targe 
l&ctiDr> o1 programs art avaddble 



BUILT*tN COLOR MONITOR; Coidr 

lor displays AO coruniiii& x 25 Noes of lext on 5" 
screen High r eSoFulion. 320 x20fl pixels. 16tac*i" 
ground and cfraracler colors 

8U1LT-IN ROM CARTRIDGE PORT: 

3usl slip in a HOhl program cartridge A huge va^ 
risly of subf^cts are able. 



FAR HOMEf Use Inr artalysis of personal rnvesi- 
mcnls, income tax plannmg, household data AFffl 
fasi- paced arcade games’ Can hook up to yotrt 
FV wi1h use of RF modulalor inci.) 

SNAP-ON C0MPUTER:a4KRAM mm 

ROM. Full size lypewriter Aeytmarcl with upper 
and lower use letters, numerals. .&ym|>ois, 
varsecliarariters. 2 cursor fontrol keys^. -1 (unc- 
lion keys, programmable to 0. Mo^rcsynlhesizer 
with 3 iadependeni ^oict$. each wilh range ol 9 
□claves. Input and oulpul porls lor; User. seriaL 
ROM carlndge, t poyslicks. external monitor, 
modem. 

BUILT4N DISK DRIVE: lnieN*gem high 

Speed 5-j" disk recorder. 17€K formatted d^ta 
Storage: 35 tracks, 16K rom . Uses single side, i— 

single densily disks Serialinseiiace. Second . ' 
pel to chain secorw) drive or printer. I 



Now avaitablc at FAR BELOW 
dealer cost of new models! 



$ 
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Uquiilaftian 

friM 

NUW Oldy . . 

Item H-e41 «a«31>04 

Frlcp lubfKi bo cFiinrii] nflnt SO iknve S-ihn fMiiidi 
EQntir^ntnl U-3- *f* tnb)*C1 W 

neiM ceil Of wrrin hi Inqum 

DiheF pofHidar^Andt of cwmpill V p«ii^pA«F*b 
3t ikiufdBikm pHcAA, For fnfwnJh 
tfon, ToU'Fmmt J JM-32*-0fi09. 



Cm^i CMd otd«i trv 

24 houFin aey. 

7 4 ^ m wnfa 




ToK-Free: l-0OO-32a-MOd 



tom cTincA; ■» 

rya iMnvi lei ardHf |>m 4 brv CImkN 



C.O.M.B. CO/ 

AutKorU^d UQuIdat^ 

ZiTH AVENUE NOHTN 
AtlNNEAPOLlS AAIIStNE&OTa 5^441-3^^7 



C.O-M.B. CO. A rcem li P42 

146CS ZBlh Av«. N./Minn»*|»llt. MN $8^441-3397 

Send D4K. Campunfli) mt t3-BB udh frfun iZD eich fnt 

rtiifipIngi.iMrHlIing. (MtfiFiiwgli rndDinli ndd t%>iilWitnK AJ 
low 3-4 wOrti- tin MltvArv Sairv. >w C 0 D nrdin | 

□ hiy oliHcADPfFwrwvwdHHnncloHd, [No [tolnyn ULfMaenu 
ing jmH b¥ i:N«c4i. DhvoAi |g TiMCSnck.l 

Cvt^*. DA^n. f., GCNr**r*CiiPb 

I ArivL No E i^iv 

I ptEASl pniNt ci-EAAiy 

I NAiiHe 

I Ad4rv¥* 

I Cftt. 

I £uii 2lP 



^iwini . 

Spgn hw 




GET HANDS-ON TRAINING 

at Nationaf Education 
Center Campuses m: 

> PhoeniK, Arizona 

• LouiavHle, Kentucky 

* Olairsville, Pennsylvania 

» Providence^ Rhode ISr 

_ Diesel Teeh. nat am If able ib Rm>d« H. _ 



^Insurance Appraiser 
and State Safety 
Inspector Courses available 
on some campuses. 

• State-Of-tha-Art Equipment 

• Day & Evening Classes 

• Job Placement Assistance 
for All Graduates 

m Financial Aid for 
Qualtfred Students 

• Housing Assistance 

• Help in finding a Part-Time 
Job wiiile you Train 

CALL TOLL FREE 

1 - 800 - 722-7337 

OR MAIL COUPON . ^ 
FOR FREE BROt^UI^ n 

National Education Centers 

PM095 

1300 Bristtit NCirttl ^ 

t^^wpof E Beach. CA 92660 ^ 

NlTM 

JUdnE^ — 



□Er ^t-ZJp 
^hwE Nki [ 



FOFULAR fWECHANJCS • SEFTEMBEfl 
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YOUR ONE-WAY TICKET 
TO A ONE-YEAR^SHINE. 



r cow* VI] 9^ 



t 

I 

1 






✓ 

I 

I 



Now you can 
dean and protect 
the finish on your 
car, boat or RV for j 
full year with newrA 
ecutive Concentrate 
Auto Polish, After one 
simple application, 
this revolutionary for* 
muta works to screen 
out the sun's dama(:ing 
ultra-violet rays, pre- 
serving a lustrous shine 
that stands up to temper- 
attires above 300“F 
Guaranteed. If you're not 
completely satisfied, just return the unused portion 
within 15 days and Executive Supply Products will 
gladly refund your money. 

ORCHNARV WAX IS DULL IN COMRARISON. 

Executive Concentrate makes polish and wax 
obsolete. These products cake up when applied and 
after a few washings quickly deteriorate leaving your 
finish exposed to harsh, damaging elements. With 
Executive Concentrate, you get complete protection 
in less than an hour with no hulling. Simply apply it 






iptAi 



I 

I 

I 

I 



I 



t 

I 

I 



i hdd'^ ' ' ,.L I 

f advanlagi; 

« oftcf not available in sk 

I'j ifid-M-n I r^jl Mil 1 1 ri3Ji' 



to your entire vehicle and 
wipe off the powdery 
residue. There’S no easier 
way to give chrome, stain- 
less steel, fiberglass and 
any kind of paint a 
beautiful, durable shine. 
$15D OF PROTICnON 
FOR ONLY $10*95. 

Don’t pay the high 
price car dealers are 
charging for similar 
protection. Take 
of a special introductory 
stores -a 16 oz, bottle of 
coLKeiuriaed fused sun filter polish for only £10.95. 
And if you order now, you’ll also receive a free car 
care guide as our special gift. Cali toil free l-lMM)-423-44l6. 
In California dial 1-SD0-ZZ3-6643, Uperators are stand- 
ing bv Z4 hours and you can charge using VISA, 
MASTERCARD or AMERICAN EXPRESS. 

Order now and take advantage of this one-time 
offer for a one-ycar shine, 

EXiCUTtVI SUPPLY PRODUCTS 

23520 Foley Street. Hayward, CA 94545 



Now have electrical power where & when you need it! 



Sr-andord 

SOOOWfltt -- ^ 

Pow«f G*rwrat43ir 

New you CQft rvn 
elfrclnual equip- 
nwnt aflywHort 
with rhii rap qual- 
ity 

e4-cycJe. fl-HP 
Briggi A Slraltien 

ne . • T wo 240V ^ 1 JOV pl'u^' irii ayfFtl? . 

• Lc-wlonr rviMlfler. • 1 yeof FIfEE porfi replace 
rneni worrtjniy * 5000 woiH su^ge, 4000 wo-ffs 

continucKH. power. + Service cenrers aal^ofi- 
wicte. • VVerghlL 1?B lbs. *24 k 20" * 

CornpR/e ui ovtf 
llODD.OD 

□nl#f Mo. 34C^TD1I 




TIP luir. - 1 1 L 1$ 

’449 



Ebctric S^ort 
6000 Wott 
Pow«r Gvnsrator 

You never need to 
be wirhcrtji electri- 
cal ppw#r — 

wilh fh-ii quc^hly 
power geneToforl 

tSHPen^gi^ Sdfin^artf 

StruHon engjne 

• Two 240V A. fwo 120V ouTle-fs, J5/17.5 omps. 

• ^OOO WQitL surge, 4250 wom continLioui paw- 
Rf-.e^Lfll ont year parts replacement Mvorranty. 

• Ser/i ce cenien norkjn wide! • Made in the U.S. 
r Weighi: 15S lbs. *27"L s 1^ W i 

Oompofi or tmO QQ 
Order hie. 

fri C*H*cP y 




*499 




i JP Pi Vofuif 

\p • Dnll PretA 

■ lath* 



nOlo 

aawRPW 



ShopCeni*r 

5-in-1 WoddwOfkiiigMulH^Tool 
Sov« fimt, $p«*, and mor*y wi rh ibe 
5-<n-l SbopCenierl *Sond#F - $oi^i 
end LortaceL Haf and sm&oib. * Drill 
Prnu ^ A-llawt drdMog to Phe esocr cen- 
ter in round or llol stock. ■ Lath* - 7urm 
Ipble legs and woodon bawls! ■ Heri- 
tOnNlI BONrr - bores holes wilb greoh 
accuracy and precisiDFiJ • Tobit Saw - 
TO" blodoallowi eve-n large pi aces- lobe 
saw«d olmost *Hortl*jsly| 



• Horiionlal BioFDr 

yToIiI* Sow 

ffiff AfCB-JSDrii-j WnrJh 1200.00-* 
IfJp you fasv briorr OcC -3?, P'JBSJ 



Compurv flt $1M0.M 

NOW OMIY M*. 

W-}|H 
IhlHwl 
F-THuhl EliolKt 



*777 

fvdtavt m m m f, 



Garden 
C<irt 

Acc^mpJilh 
Ln Iam \fii 

AFf^rl wirh lhi» hofidy Oor- 
ddn darl ■ Htuvy dgly -kleel ir<unf h>p- 
pwrf Ey^em - 7S0 lb cap • #iil«Fitpr 
^adr plywxwd, waaltiEf pfooTed. 

♦ 1$' n 1 75 %e>YK-:pneuniaPic tKfE. ■ J 

wp| 9^ iPeel tw^ripigi in twh 

whe*l *iPirihpi-$<4ed, nWfal parii 

• AxJt t wK#H^ dekijn 91- 

ivffi pedicr bQkKi^.t *AEaAmbl)? 

i-tqvred • 4a"i tf 1 21 w H 

CHtipnrR 9t 195.00 

Oni»r Ha. 

U4AJ4* 

11200 



4988 



Send S1.0H0 for the loteit 
MONEY-SAVING Cotalog from 
WHOLESALE AMERICA! 



10 DH¥ MQ HASSLE euI^^nE^”” 

If yftij re rK]l -HPliltiert i^rlft yot^ puarbasB, refurn -r 'pre 

pai-d; Within 10 days ^nr □ fULl CAf K JtEFUNiD iletScilvip 

pifig offid hnndUpigl WAffJ 



H«vy Puty^ ProfD«Joiid Oudity 

Mitling/Drilling Mctehin* 

ElOHtrwCred. tdweri. |li wgy 
du-^vSfh i44i hard m#toli. ■ Fkwiy 
ccInhrcHBd ocicufacy Fa unBwv 
lylWOffr''. *k ytHSr pflPL r*. 
pleMwanP wofronij. 

CGpocilgr dart, tfwfoc- 

ripni I72(} 1^0/ 

?3QV, t2/6 ampi.« Spindle oC- 
oepPi- Ktvtdord C9lle<1 

* Monef cnemb lr¥er rCt-iHflt Keod 
rn IQ" w£Mdwe«^ing ct«cr- 
ofiLB. ■*3"' cwpter. 1 ■ dfill, 1^2' 

»rid nyll copociiie* ' 

ip«*d+ l-fg^i 740 Nj 7930 ‘~*- 

RPM •Calumfi natatiai. 

364P.* Spindle 
nyhP. nit £ lore eTi^ibleirnii- 

45” Ml $ *i*d: 

IPT-r ^ 514' •Jfls Ibi 





CwwparR gt $1,495.00 

>588 



FIEB m.0a VbMI Itry 
PtOW 01^ r*cNvf D 
1/3T chuc^ cuHBr odbar, 
T/T gippLi 
fm W ofid a 3“ 

ONw f#9. 2m-29^1 
Hypfiad FFW^tt Colccl 



FRCEI 39 Sechet 1*1 with uhr o'- 

mDr«p Cemperobk Velve vp le 139 93^ 

TQ PLACE AN ORPER pfemE rx- pnnr tleu'ly 

l-DR sm-y ihcEf ol papE-r|. rl*e name d, cuder hui»ib*r *| fhie 
ricpn nEDH^ Miih ypyr na^te i gftd encfeie a 

thetk (ri rriorvEy cvdei ppjiitbl* r$ WhpilHiEiJa Ajntri^a, 
liK- Svre 4a- add fhip.-'hand chargr-ij fou can also 
charge- Ed VRA or iylailftrC^rd P^■!n^ fKc accDuni- number 
4 EKpir-arian dai? wdi-gnyour narrtE- Allow 3-? wupkiFor 
dcPiVCr> Add 2-3 Tet- clrdi'<hi9 -of pertofvl t iNKhS 

Senri your arritrf fo: 

Wholesale ^ - merica, me. 

4777 M«^qrd Driv*. Eau C^airo, Wl 54703 
To erdtr by credit card ar fernwre palarmalroacD^I- 

1-7l5-*S74-5000 

WM - or - 

1-800-Sa6-3493 





DL KITS Vour Choice of 
Attractive Vinyi Leatherette Case, 
ABS Piastlc Case or 
Lightweight Aluminum Case 
(pictured) plus a Fantastic 
Assortment of Over 130 Quality 
Tools Professionals Need and 
Use Every Day!!! 



Tooh and Choice- of 
iCOMf^AREAT . 

$ 350.00 \ 



tnciudedl 



I Free Multi-Tasterl 



TOOL SET INCLUDES 



-t-ihVi litlMJ riH>^ 

il I S' Ptlpli^y boUVt 

ftSihp-i ^ n-HhiFT^ iCvNiv Hii^i iKn 1-|adii^ 
i £ 1 -i ' Hiihpi. ^ iHwchn^ lieyr^Th' -Kk'1^ krm 

-PU' i I' ^<|Hinx 1^ F|Jl 

I'l" r-Mf Pihh 

I'B- ^ fi' V J^IPs I -it l>vt >*i,kTl -%1 

Jiiie-' 4 i U4 Dun: I n#r^ b4i tvl 

II4~ ^blitj ^ a^w4l4rvr> ^uf>ljT< db .hsHLrlHd Rrl«mrei nm 
1i4~ m t~ AjImbi SHW^vn 

i e-' -UiOi^t “Si miilnhPi C 

1 S^iflur Si 1^‘miwrlH' 4i' Adfint^HpW^-|tih 

Adi dKl H km A #' Aihu4iMj< Vk'ivfH h 

A trainn W^vfwh^ 



For Orders of S or mors sets call Toll Free 300-433-2507 for quantity 

■i Liit No -i pw i i.«nii ^iie a *' discount prices! 



tiigjiSl'dPe 

ChnKk 1W FTKiniiy ophI«*U 

Choa^p* W C . Viso Chp &aNt 

*Ati I I M I t I t I I 1 I 



,1 1, HARBOR FREIGHT SALVAGE CO. 

3491 MIttlon Oaks Nvrt,, P.O. Box 6015, ^ 

' Comortllo, CA 930H-401S " 

PHONE TOLL FREE 800-423-2567 
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TOOL DISPOSAL 
NOTICE 



Your home 

wopksilop 

caiMY-OFF 




BIGa.e 



Three pom^r toots tn one — 
a rra/ monsy-mBker for you! 
The Pl0ner/Molder®aw is a versatile 
piece of machineiy- It turns out prof- 
itable preciaion molding, trim^ noor- 
ing^ furniture . . . in all popular pat- 
terns. AipSr planes, molds aspa~ 
rately . ^ . or all at once. Used by Lndi- 
vidnal home craftsman, cablriet and 
picture framing shops, lumbar yards, 
contractors and carpenters. 

Never before has there been a 
three-way, heavy-duty woodworker 
that does so many jobs for so little 
coat. Saws to width, planes to desired 
thicknesB, and molds to any choice of 
patterns. Cuts any molding pattern 
you desire. Provides trouble-free per- 
foimance- And is ao simple to operate 
even beginners can use it! 

Mjay FREET^! ExcmVISlcn 

NO OUJaATJOM^O JAlfMAN Will CAii 



HVS/f COitPOiV 
TOBAVt 



F€LEV-B€LSAW CO 
9C69d FIELD eiM. 
KANSAS Cn>. M0.6i1tl 




dOi^FttldSlda 
K*n-suOt¥. Mb ^111 



8 



O VKS. irnd jtk Jkr FREE BofjiUi ikoi 

iivt6 farii ahruiJ your Elaj\jrr- 

driJ/jnlT cfriai'di an hciv I mm 
d fO-Oaj Fm Trial r^ihr nc / 

Sf\rrf ii No OUijuiiVkifi; utiJ l^f 
Ssifiman »eiU rali. 



Nihi- 



Wfvlt- 
tRf 



rimi- 
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— XMSSHED 
ADt/ERTBENIENTS 



Gmno^cz, CtasslA#d Salts Dcrothy Nolbn^ CLafisLFiBd Sarnca Manager 

Rate: Se.35 per iworql pafyable in ^dvence InserUcm. Minimum inscnioA len words. 

Bold face capitalLsed words — $I .DO per word addilkHiAl IFLrEt word set in Bald Face ai no extra Zip CCKla Fr64-) 

The AM avaiUl^A is£u« u> plajce an advenisememt Lri America's No. 1 ClbsskAul SMiion is NOVEMBER. Ttw cLoskng is SEPTEMBER Bill. 
Send reminarice payable and order te Popular Mechanics. ClBs$i5ed Department. 224 West 57ih Stneetn N#w Vorli, New Vorii lOOlS- 
Please indicate Heading under which ad is to appear. As a cHisunw service and in cooperation with our mail-order adventsers 
who use post dAice box addresses for ihelr convefiierkce in handling your order. FopuLar Mechanics 
noalmains a reqistor of soch mail-order adireitiser? containing thoir oomplete names and street addressos. 

Advertisers using P.O. Box number must furnish complote name and street address for our records. 

To avoid dolby in the publlcatkOT of your adp please send samplos bhd descriptive materials with your request. 

NOUCEI WE WILL HH.VE A SPECIAL CHRISTMAS GIFT SHOPPINU^^ HEA^DING liN NOVEMBER AND DECEMI&ER. 

AI> CLOSJra DATE FOR NOVEMBER IS &/ 5 ; FOR DECEMBER lO^S. 



PUSLISHEJl'i mAMJ 
BOOKS & PUBLICATiO Nf 



"HOW TO OCT mCH N MAIL WOEH ', 336 200 

fcMriflwis piriKifl Seckrty tan Be Yoixs. $1B.DO posl- 
pud: CarBwi Publithir^. 2^2B Cirels. Pearland. Tk 
TTMl 



HORTOAOCT C*n b& Understand d. CM 

14 yvn gif mOrlgAga wiVl only f3D pe^ montri Sflfid 
KjOOl Ken 1 Advice. PO Bcit 75. Boca Raton. Ha 3343f 



CAIN SvH-CdfiMucfr! PractJcaJ Guide To PljOIi? Speak- 
ing' $5.00. The &Dok House, Droon R»d. 9^. 
Hcnndale, Pa IHGl 



tlH0l£g CUIH OiQarhHig Guide. Inrarmalion. THS-C. 
Bex 3762. Ruben. VA Z3D9D 



POOUSHERS OVERSTOCKS, BAHGAIH BOOKS 2.009 
DflH, aa SM^acts! Free calakig: Hamim>e. Bo:i i6-A. F.dl^ 
ViUege, GT 06031 



iHiPitlSH Tour B«k! Join Cur BiHxeeslui aulhors An auD- 
]*<tt otveed. PutilicHy, uiverbamg, twautjhjl txiohs Send Igr 
l^-ruied boohlM end Iree manuficivt fepod. Carlton Prp», 
Dept PMU. 11 west 32 Siroel. New ¥ort( lOOOi 



TlCHWCAtaOOKSE Many SMifeda. Cafaloo 00. 
lUireS CO^puiy, BfixTK, Station A Goarboiougn. Ordaria. 
C*n«M.M1K 5CB 



PARENTS OF TlCItAGERS, pr*rtn ^urie wi Hort *o sur- 
Mm VHX iwipgv*'. Sfi- 96 . Tc^twheua FMjbcstHns. hw 930 . 
SoiJtti Lake Tehee. CA B5706 



$AVE TNOU9JU4CK; Head TlD* to Avo<] 7ne AfvJ 
Ealele Agenrt". Seed 19.06: independant PuWi?rti*n». t 46 
Narcadia. LeHiogton. Keficuexy 40SDS 



HfCOHE A CONSIILTAHT— AHV FKLDl PirlF^l Tirrts. 
Free IrYlMnanon* ftofler Lrle PutAcalw s. Bex 7ii 7. Van 
Neya. CA 91+00 



AVOlPHOHC REPAIR RtP-0FFSrCcHTTrBh«naiv4. D«1- 
SjMing handpgoK ■ $3. CB GuidU, Bdli 143E3A. Fl. 
LludffdAM FL 33302 



HD W TD GET RICH IH MAIL ORDER 3S2 peoH, owf 2DD 
ilkialraiiwis Send $12.00 lb' Ovr«ld Wcedard. MDt 
Wesdldoa ZSOl. Houston. T#i« 7705J 



QRAliD Book Setachxi! Sand .SDa Icr broctiure! Suun 
Elaine EnbanxMffl. P.O. Bw +2i3. P*lm P»rt. CA 32261. 



MONEY MAKWa OPPOflTUNfTiESI Fr« Bcmuua, Suc- 
cauGuaramaed. FrwOrtaHs Oppe^nnirt pi America. Bqa 
+ 03. Joiin Day. OR 970^} 



KNOW Sacral Ci?deusac) Py fw** to r^akB mibena le sleeks 
$25 fflpan. Cooiev. *'71 Ume Oak Vge.. Para. Tenn 
00242 



UWDEIiSTAllO Hxnputor^ owky' Plain- Engksh guria 
revaale everyttiing (STiply H{>-nertAanae appnaach. Tar-gebed 
Cdmmuniteiiana, Bph IMfl, Cfavaland. Qh -44120-06M 



POPUHJIH MECHANICS 'PLANS AMD IDEAS'- CATA- 
LOG #1700 — Over 600 meea u™ workahep prO|«ta. plane 
iv ehov toolk. *torBfi» hotBU, bean. iLknibure. toy« — juei 
about tvarylhingi Sand ILQO Id: POPULAR HECMAMCS 
PjO. IH>3C ion. RAMO CmT STA-, l«W VDRR, N.T. 
1D101 



1 78 KmJiAR MECHAMO 



SAVE pn (Mds kx Lovnnvwer^. MinAiKjee. Kane. -Chain- 
saws. Smah Enginfv T-HDGSANPS OF PARTS. Send $3-00 
Fgr Cetakg. Skv-Qn Paiq, PG Bex 231. SanrirVilla. him- 
«U5 



THIS IS A CENTERED Vm AD 
NDTKE how ri Tiandswl ageinFtih« other nft. II you lih* 4, 
aah Xr n. The charge larlhit Nrv h enly (43.DD. Tha ramui- 
dH efi your ad alaye lha seme at 6&2S a yyord. Seed your 
requeet Id. PV Claasihad. 224 W. bfW^ Si.. Na^ Vork. HY 
1D019. 



MAKE 140.000 a year letxkidng ducirded moshof^ »nd 
drypiT. Sl^n in ygu< +wn -beckyerd. Complflp dflfjb tl2-96. 
Mika ModTD. 12 Lane, Fbcried^. FI. 3^6- 



THE POCAET Size CARPEHTEhS helper. Have Dhtna 
lohipr ygijr hJifikno qc^ohG PcHienB of charts and gyer lOO 
pagos-^ ns^renceddlagdndan&td inapgckebsize riDlahDH. 
Send ja.95 to H. 5. Wbem. Boi 430. Stor Rgui» 8 t. Ligfffy, 
Maine 04349 



CATALOGS 



MAJ^AM queJrty pngdudsal dvwum pngn. Ctflaigg S3 00 
ligtondabl+l- BSK Ditiribvtorl. Bqx 391. Ajjbl^n, Migh... 
4M11 



Shl04CE¥ WDUNTAH KNtf% WORKS Has ever one mil- 

\an krwH jrd cuttary ^Iwiu jr whclHaln pr>CH ^ 00 OCtS 
yDu Our ^anl calafcg by daea mail. Tha Kxura Catalog. 
P.O. Bok ri4PW. Sevie™iia. TN 17062 



hCwer Deck. Tnmmer and Tillef Kab. Use Your Old 
Engn«'C 3 fQai SafvmgE'CalatogSZ.OO - Hahjndabia 
Sarvka. &?x 5. Ontg 430W 



PREiE CATALOG - BEST IN THE INDUSTRY 
A COMPLETE CAMERA STORE IN A CATALOG 
OME ot Ihe wofid p Gnui Calatoos. and ri is piidtggfaphd 
Send ig Ptjngr* Camera Stp^a. irc- Bgt 6M. Oepr PM. 
Cedar Falhk, Idwe 50613 ler ybo Fr4u Cdpy (U.S. Oly^. H2 
lohbidaize pages vied «i1h 4. OOD rtama rrurry artham exchj- 
BJva and va«v unufirti- Pk» pcouiBf brvid camera, lenses. 
Hash. acg.. a1 *«wnl pngas- Hug* mwarngry. Infj wrvtg*. 
grvai pAfuging. YaurYVjaraee H la believe rt. -Or dei ynur Free 
cdpy iKfiay 



PERSONAUZiP GIFTS. FREE CATALOG. Wnia: 
Slarxnfr. 372-IPMC Ninth. FkJrvipw. NJ 97022 



NEW CATALOG; NautKai Gihe toraii cwaiwris and bud- 
galE Bemar^albla sawr^g fjwff rtUil pngai Sand S.25- Tha 
bUnnar. 7eiPM. W Lyma. CT 06371 



OISTMCTIVE, Unoue GAle Cahalop £290. S4dce Hsdgg 
Warkaling Oapi Ji . 76 1 fry Brangh RMd. Sgruawt. KV 
42501 



StfDP Ipf gilts ty mail. F^ee ca1»g! DECEHO. Lto., Box 
20315. Fiend. NV flS51S. 



FREE CadgeL. gilt dalaleg. Berkley Hdum. 617 New Ywh. 
Marbnebixg. WV 25401 



AUTOMOBILES 



Slash gasiline iieau. Driving and mainlehince Isch- 
niquH. $3.75. Hamittan Hduh. &M4 Beach SFid . 
JaarWw4le. Ra. 32216 



IVUTART VEHICLE bwiKa gn WW2 4aid rnodam t*nk|^ 
JEEPS, millUry Irii^h*. Hi^a J alMBOO. $1 IH 32 «!■- 

log. Penrayal Preu. Box 1Qi3nP. BtodmlieU. NJl O7D03. 



OLD CAB FANS ' to HEMMINGS UOtOR 

NEWSu wdfUTe Ivgait eld db mAiuevhK*. Hem nwi pa hita 
ever 500 pages m ada eacA montti. main nwl with dHuanli 
DiDid tarelvaeJe— mua pwta. Iibentura. rtHofalwn i g+mk ia 
and rrvxe Only £16,76 tor i2 givit «*UH- Subt^rba to lha 
bbla' gl oW tar gAckxs today Sand Ig; Htammkip Uotar 
Smn, Dugl. £BlS. BdH lOO, BarMinf^lOh, Vamunl 0G261 



2S0 MPG Carburewa: FACT or fRauOT A SpacW 
Report Now only IC.OQ. Saaaal Roped. -104 Sod hApuel. £l. 
Chartaa. MO- 63103. MgneytMck guafintaa 



INGENIOUS HEThOO, CARRY LOADS Ofi CAR TOP, 
4x6 SURFACE, FOR iNfOmtAtlON PICTURE. CARTOP, 
eOK SE^276M. M1AML FLORIDA 33152 



HM TO OUALJfr FOR FHEE. AirTO REPAIRS - DfltuiKl 
book only S6.00. Thad#'. Bn U1261-1A, Rn^ronn, TaxH. 
75061-2613 



SPECIAL REPORT, Preventive Auto Majmenanet on 
Axnencan Gara. Send 62.90bo.Rwu. P.O.-Bdk 5l, LincaslBT. 
OtiKJ 43130. 



PTFE TREATMENT C4Jq En^naWnh WorUf a SkbfHrM 
Bubatance^ Inhprovea PartormaaM! $1D.45. Tekrwl 
CiMEKir-aliDn. Bn 22961. Denver. Cotoradci S0222 



STOP Wasting Glh IMKmVE Padgmunga. Cul 
PeiuUnn. WtMUi tmQ*T^, T^d^. MdlOrfyClaa, Tractom iMttQ 
SlandardCarburabora Srnvle to biaul, Eaay to CHam P-arta. 
Rofte £5.00. Send Fix Plant Ss.DD. CS Eng., P.O. Bon 207, 
HugD.MN5*0M 



DON'T BUY A LEHDM! Save Tima . Money . . Cohto< 
sgn whh E«r to Uh- C hatkiiEtf Igr Buying Uied Am4H- 
Sand $4.60 »r pKhai to: Avio Bityt^sGuid^. 1624 waflwvi 
Ave.. Jattun. Wl 53037. 



FREE ALITfrUOTIVE EfCURTTV CATALDa: LargMt 
Hlagfaen avaiable. □o-ti-Ynunetl. Pagena, alvriM, hood-' 
tocHa. giaaa detoolore. Allow 4 whKi. inxnKliatB Deimry- 
Sand $1-00 Automgtiw Seourrty EgtupmaM. DeiK- Z. P-6- 
Bcx 362. P1«inv>ew, Npw Vgrk 1l603 



tOU can dCotila ygur gaa rmlatga- Ddi**t $1.9ft W^N 
Emeiprhu LTD., Bbx 1492, Cah^Aiall, CalitomA 95009 



LEAKT RADIATORT Ewy fapar krt BOO B»i 231. 
Flippn, Ark. 72634 



INCflfASEmilaiiga S0*« gn-^r dttatl IntofirinOh 11.50■ 
^Mhr>. 315 WgrtJiaaTt 16. CNMKnna. Mn. $5069 



INCREASE MPG. PERFORMANCE, SlumH GwAn* 
Pr+haMei $65-95. CWk. Vi«a. Mwito: hW Sale*. Waat 
35313 Lrabdn Ftd.. -CkWUriKrwDO. Wl S3D65 



MASTER KEYS TO CAR CARE: Stop by $l«p iiHlrLCtibU 
gCu«ine 0 wrtheAay-to-toUOw illu^tralloitt 4^ di^raim cover 
36 ^eai cr car ^are. Tne o4 13 individuU bUerSu oonva- 
rkamiy irie ID glove oompanmenl. F1.-1 Y50-S4.9S. Send gnief 
Id: Popular Me«*ianica. P.O. Box I0i4. R*dio City St*»h. 
Now Vgrk. NY lOlQI 



MI DGET CAItS 



KIO& Mini MDlomonH Puns' - F^akrig PadkF Elaclnc 
Ckearn" WiAe: AiAhentagti. Boic M60 t. Mmneapollfl. I4N 
5S4R 



^Cwvtlhued on naad pagal 









Amo suwf^yies i. 



iM ^ SSCON0S Tran&lflr TutH B<htow 3 Ar Frvn 3qara. 
JrrflitnL V^hK^ RaI. Fw AddlioHl Ir^omutHn WHte: 
PERMA.S£AL, Bdk £44 1P. HaiMfl. HV H m 



ALTERIUTDfi l^rMfltar Rabutdrfig Book. Ptin. 
fMelund Engineofuig. Bqk 26024. Las Vegu. NV 83126. 



PARTS; ard vutt pans. Spare Pam 8 

E^tuffmant Cc.. P.O. Bdji 7b^. Lexington. KonlLicky 

iOfiar-OTSi 



HPdflT ALinQ PARTS n N«w Hid RdrtiuglHbjrH at Bar- 
gain -Priem. Sanct A2.001drtuaiag. SlaDaVear. Make t Mod- 
«* or Cm. Same day urv»oa. 3«oh-ADeal! Box 23621, 
nodwater. N.T. 14EZ] 



Tom schpi «tiif ?< u fi with ^tbel 

HQQKS4rdd4rr4Ua bag ror frudk Wrap#. t&-H«.DELIV. 

GHED. N.C. Trifina, P.O. BdH 1847. MOtMIt Ar>, N.C. 2TD30 



PtOTAlOY Ring Vah? Jgb VAn\fi Dmwyg, CuanrrlBvd 
fa.»9 two 817.50. pddtlHU. Andria, BOx H0B1. San 
Flinctaco, CA 941M. Dapt. A. 



HAUOqoi SpodipM. 50.000 Caiv1laPow4f PMiabla. Pluiga 
lniDlJglibar811-9fi- M &HSpmaAaa. Box 1606. Fafnunpiai, 
H.M. B7490 



PflOfTECT . wilhgiH wji Ihr^ Va*r UM/ BACk 
OuB^ntofrl! onfr tll.gtSOuan. AfircalMld Pohvi. Bon 76, 
VbAwHb. H.Y. 10SS5. 



C^AHPETSvIdp, ahMU, auipanaidd pam 1« all can 1925- 
10Ba. Fraa ca^aJopua. KniHf Auto Puducb, 76P Monm, 
bf»nton, NJ OTOOS. .BO0-526-10B6. 



ftfcVE GAS! HRiSI MONEY frunngri Tir^ 

PwuiMa - FrH AutonutM- Hapot - EiAOwood D20e, San 
207, CtavaiHld, MC 27013 



AiUZIHGCH-Mdp.SjhcdmtfaaladdrvdaanH 8a.35pu- 
pad. Safaaracfadnguarantiaad Zakla, Bok 65204. Waanmptan, 
DC ZDOQS. 



PIPE VOTjn UECMANICr Inniwnsrvi. vu=4irA1p &>dl phm^ 
na*n r 44 d hw |1 5,000 apapa. CVaf nna million aoM a¥i» 
1060. Fiaa dalaita. Wlnta HOWI EVS, EA7D Waal 4Hh, 
Hotand. Ml 40423 



MoroftCYCME^^ Mciror?5coomiis « 
suppy^i 



GO Kadfl. ^iM«. Al/Si. Mb. EngmpB KQ**9f\ 

PHcn. Lvgnt SaMdon, 7? P«gp CiCi^ t3-Q0- RpEjuJ- 
PM«. K*rt Wprld. E74pl. C.. I486 Manu* Aua.. Painaavilla, 
Oho 44077 



t40-Mini>BihH Kit. Gp'Kpdf. Frpmti, Enginis, Wlwlls 
CkjiohH, Tir«. bidudirt^ Mapdd PHti aod Aocaisattoi 
liara Pam-LfMf Pnoea. 10B5 WholHala CallalQg-S2.DD. 
Kam A KAa, P.O. Ook 1029. MayiKUd. NJ 07B07 



AVtATIQW, MAN^ gypIMG 



HOiBV HSUCOFTIR. "Chcwv- Uttralighi &ngle Stai 
HHkOpipr. £im^«d OontLnjot^n— MoiQrOyda Ejngina. B40- 
dhjt^Sa.DD. Pdyndva, BGxBTDM.St. RHm.Ouabac. Canada 
JQL 215 



BODlftHAHaS— IhCnEDiBLE RCTlJRMI You «n do 
4. Exokpig' OfOer ytxjr FREE CMatog Uwr> Own^rpngMan. 
ie«-i N. M . Ucwirw. LA 71 Wl .4222 



UAStEI^ Coda To SnuN liDnielKJin hflk«}p1«r« SO OS 

H-C GLPdP P^biiUiing. Bo« W466. Midwi Cny. QK 76 i4Q 



DCSffiN BuiU Airplanvs, Hpng Sim^ifO PpblKp- 

liont Bw8urp20f fc*;*qy AircrPtl 12630S. Figirtrfta, L« 
Angaldt, CA900B1. 



PfIOPilvLEffS Fuf AJrboPtS. Howflr^TTh. Ulbal»^Tt3, Air- 
(^ 46 , ClClIoo S2 00- Anowprop-PM, Uaekcr, Qklahdma 
74KS 



SPACE A ASTRONAUTS 



PiASA. prr^rTB^ uyx, ulladiblM. Catalog St 25. 
Rakjndabla Cctactw Tranda. Bi>x 361. Daylixi. Ono 
4S40B 



nCVOLUTUHAnV Pdar4y Pworv S7.7TaRAVrrT FIELD 
-GiHEnATOfi. Bok ?Tt/. BKaricKMa. WA 98647 TX177 



SPACE VIDEOS^ LASERRHIKTS^WAI-L HUHAI^ C«i* 
log tl.OO iiKAJdes- diacaiant attor. hMI ODiptfabon FM, Boi 
19907. Baltimdre. MD 2l2li 



Space Enirdpfdneura. OdC yOur piT^D^I c4riha-7nund, lat 
le handle Mundana DelfrJa (KK3} 32B-1065 



HOVERCRAFT 



HOVEHCHAFT Plans AJi Cartatog d 00. Lirwwajl 
Ho^rCrafl. Box 2B1 COrd^P. IUinf?i^ Gl-24£ 



AERO-CAR A™ztnp HwercraH buitl amly rtiUi oriViaiv 
tools Lawnmwwr angiw powGf. Ca^TiM DM man pkit. Hov- 
ers, ilm Igrwpro, dnckhprd Side^vs Dvaf land anew ^alH 
COmplata corplrwliijns p4pn« and DUKhuna. S 0 . 0 & 
AAO-PiOjOdB. Box SlIQPM, Cl^Egn, New hlar^y 08609 



PEGASUS: Hgypr cft-pf r«ldE. pahvng iota any EurlBW 
IhprahaLPnd hlprl inllnpIlOplingnwclniM CuiU d ydUrnlMtX 
about El 50 wOrlb d plywdnd and palm indpnOld IpwnmoiNpr 
an^e. Tt}« PagaBus baa a 7-FL Cu. and Hdvan 15 abdvt 
Vi« grwjnd A gaion oi negi4ar gaa prwdaB 3 boura nr Hying 
Mm- PL- 1600 ■ 19.96- Send Ofda^ To: Pdpuiar Mecbamca. 
P.O. BOI 1814. Rpdip Crfy Staton. Nbv Y^xH. Ny lOioi 



RADIO & HAM EOUfPMENT 



POLICE Stpriiipfs. Baanca^ Ragenty. HPft. +5224., 
□anvAf. CQ. Bd$l9. 



CB kiOOiFICATiOfiS. LiMar Piantx»h. Nn si 00 r«^nd- 
ptl*. APS. POB 263. Mewppt. Rl 40i -648-5627 



FREE Cfi MODlFlCATXiriSddlal&g' rnouanciH. tlidart. 
FM. ijPMra. bfx>H5. rggn dfgh parlDrnunoe aooGBfdtiK. 
CaCI. &?i 3i500«. PhwniK. 6«ne. 



ROBOTS 



ROaOr DEdidN INFOHMATIDN Frta BrO^hurv. Tliv 
Fkstat WtiaratkMjie. Dapl-ll, P.O. Ban 72K65. HObnlOn TJ< 
77272. 



EiECntONiCS 



ELEClffONK!; EAVESDROPPING DEViqEB. BMRVE1L- 
LAnCE ANO CQUHIERSUHVEILIJUIDE- GIANT CATA^ 
LOG tljOQ. HUMTEREKi Bat 12V22. HlimDl4SALEH, 
HC 3Tl17^a9U. 



ODvERhMEnT CuripiLra tMiOrfoti. ixanamdbera. Bnoopar- 
ECdopvr?. pana. Cdldkig 26e. VeEJina. Nahadt. Uasa. 
81906 



LASER and HIGHtviSiDn ButpluB. FreaCalaleg. Ma^ddb 
Insirymanik. 86i 7 Ww1*wa Gia^ata. AZ 85302 



COMPUTERS A SOFTWARE 



PfRSONAUEED DUGTCOVERS with Monograni. Fw 
Catalog AC Mpshfltog. Bom ?5M. La PVante. CA §1748- 



TF-9A-4A Sc^ara Hsrttfwe darg&nE. Hard Id IiM ibema 
Itog* Hl«a»oii Past Sarv<v Five Catatog tynamic. Bw 
890. Hic*tuillr, N.V 11601 



mneo. CAfsErre tapk, etc. 



RECORD ClDHlDr-A-^ui gonar^ anEatriic nKdxl cIttJn- 
4r nurifanatadby arwx oupaJiaraf ramdetaamr p^uda. 
Ouvantaad. 8 bz. txiKle -mly 14.55 pDstbHd. D-MAG Inc.. 
8748 Or . Waab Pan> Beach. Fl 36407 



THOUSANDS Gf DldieSi Ba/d to-f4Kl 45fpm hn racdida 
Irani Iba la&1 40 yeara inciixtng peg. CDMby. rocH. and eouI. 
Sand 12.00 fv tartB*og to- Amancan Pie. P.O. Bom 68aSl. 
Papt PM. L94 Angalti. CA 90W6 



TV Ml video EODIPMENT 

HQTXX: UBE OF CERTAIN FTC US IN THIS 
CLASSIFKATIDK HEOiflHES STATION 
AUTHOnZATtOH. 



CABLE TV EDUIPHEHT. Hamlin, Zknrih many 

dtban. Fadury UnAB Lbwa« Dta^it Pttcbi. Cabala illid- 
Irated calalog, 12.DD PocitoCaidleCD.. ind.. 7325 >■? BeaedB 
0ito . Dapl. i<M. Fiasada. CA 9i336. 8i6 7i6-S9i4 



CABLE and SalUMa Equipfuant. ^A^noMule Pooh HMP 
221 EalL CvntibKk Phaannt. AZ 6«1S 
852 993-D39B. 



BULQ VdurOwn SaWIrta TV Racwing Systom And Sava! 
I n«i ruction man uafe. rxuirttxMrfla, krta! Sand stanvad-v^- 
Ibpt h>r intcprmfton: XU4D\. Boe 2»47. Dapl, £flR, Ttnip«, 
AZB52B2. 



ENJOY SATELUTE TELSV1S1CN- Baua fn^nay wBb aafty 
guaranlafld. d>d-yduneH anwina plana krta. Etoevonk: 
kndwladlga netdacaBadry. 5«nd$1.05 \at coMo^at 96J96 ror 
-'ConELHnef Gudd 1D SaMibe TBievkHn." GFl-36. Bok BIOS. 
M^aojia. MT £8607 



ftATELLFTE Byabama $5B6. Inbfmaliaa 11. Starlink. 
2693-ieM Ar1». HuTtevilla. AL. 35855 



BATEUJTE TV Mvna Brands ■ Lcw Com CataJpg K. 
AbdatAbn Sdialhie TV, 1Q9l WgodlM^. Lawiant^rg, Ky 
4D342 



CWfLCTE BATELLm TV SV6TEH UNDER mm 12 
Hralubdana^ eauhptatn c^Mog- -Bhadowiax, P.Q. Ban 152M, 
FdfIBtall. Mo. 63348 



ROUE SATELLITE TELEW640N VVFiglmJa tfr *ia 
Sand 15.DD \at aatalag. DdaJart Wanl*d- Wholdatie SabalMa 
Sldipty. Bon 1M4M. Laha OtwttQO. Ofl 97034. 
503-248-6335. 



BATELUTETEUEViSdDN SYSTEMS. Wh(*s* I* pnti C4l- 
dtog. Sand aiampad anvalapa. Saballha WHahouaa. R.D. 4, 
&M 273. Ciarh* Summri. Pa. I8ai1 . 



CAMPEm 4 mMiMPs — Rnrs. PtAm 

BUILD VQURDWN-Tnual Trartpr ^ FiCth Whaaiff ' MOtor- 
htfiftb - Cariiipat - Cdv4r ■ Flam - P4Tlatu - Kiu ■ 

catalog SI - Qtan-L R-V'b, 51S2PM RMaciana. Ban 758. 
BMPkMar, CA 50766. 



BOATS. OUTBOARDS. TflArLEItSp & 

KItl 



BOAT KRE-PLANS-PATTERHS^mAHE KRB - 300 Da- 
5*gn* . 40th yaar - 8 80 - Plywood - Ftbafglaw StaM - POW- 
ERBOATS - Crydart - SpOdfi*btfa ■ HOuMbOM* - Hydro- 
planai - RuHboub fCanM KAyakal - SAILBOATS - Day- 
uidra - trailarkaMra - Hutbtiulta - SUPPLIES - EeukIh - 
Potyvatofs ^ Cfdri - Fd^m ^ CATALOGUE 13.00 lAinna^ 
14-00) iBook Amolaor BoaAxjihh^ S8 OO) CLARKOIAfT, 
18-P AqLiaJane. Tonafwanda. NY i4i50 



SCAT PLANS - PATTERNS - tens - Hubdradtaoi daugna- 
- Frbaf[^» - Stnai - Sailb«t» ■ Potearboate^ Canoaa 
Kiyah$ ■ Howbb4b( - OuMoata ^ DOnaE ■ Hloiia4b4*U- Skti- 
fjtt. Aryiaiai^prtMn rviaihoda Initrutum aiiurafkdraurfm- 
Bi raBiJtlH' Huga 152-paga cMabg ^05 (14 jDO AjrmvO. 
InclLKlaB FrH Soolbuldibg St^tplm' Catalog - OoDount 
- PdHbaninga - FibHglau - Rhim - Glu» - Booka. 
Invaaiigpit PoMyVuakI Poisygrp wwO apory - 

MtoLid^ . $265 GLEN-L MfrM, 61^ Ha^rUIL BdM 
758MP fialttlOwH. CA 90708. 



EVIHRUDC- 1964 Bargains, .tiianai. . 12.00 handling 
. . BcOd McDullpth . . BlaCba Marin^-. $10 hkfrifik 

HOfld. LyPbhKk. Naw York 11563 



An^ttnc lOiMtPMiN? ANP bodv 

BUrUTJ»#Cl COURSES 



EUNG-FU Frrt L«a0rt». Sand H-00 fijr Pg*lifl*. McLiu, 
Ban 1758. Daix. PMH5I, HondliAj, Hawaii 56BD6 



BhCGEfl; Mow POwarliJl Ugb=M - Hoiaf!> FrM BMhM! 
Univarul, Bax 6854A, DdirM, Michigan 4824D 



FISNiNC, TACMLU, iURiS 



FREE Sinkar MDk> Catalog over 100 rrulOe 21 sbapa*. 

Camwris. Bw 220PM. Wert Newton. PA 1 6089 



BATTiilY SCHOOL 



BATTERY R^toikWtg And Ratondriionirig. Inlartnalion 
Fm. £i#i BollBry, I04l5 9B, Sobring, Fibnda. 3387D 



{ConOmmI an naKt pii^aj 



SC^^TETMefR IT? 



EMOJilES. MOTORS 



SOLAR & /UlTERNATE E^ERGY 



WOQO, WOODWORKING 





FOff THE HOME 

/iJTWMJmi HOME SUVCRSr EflEVtx^VH Houh InspK- 
ChvAliir 6#v«lcfwd t?y irch^Kl hw» inqiKtor S«V9 
rtUkBiy! Df4BC1 IsidBi bvhTfB yp*-> buy- S^-^- 

HMdCtwk4i. 1B07 Mtpio^pl Cl.. LtV# Ot*. 

S7D34 



HQlte »UtEPl5 iCW^I^E: Hidfhfi wmoki (nbieni* urn 
«0f< rf urthnl¥m. Wq'll ^hcrw you wtial C* k»h Iw. 

Send VIjDO cash *ith ola^rv^d arrvetopa H.E. Radi^ 
Assoc., Design sr-^wUer. f-O. Bori 3H, Jarmson, Rs. 
isssg 



KOMI lammWjS & HEMODiUlTO 



TO iU4LO V04Jfi cmn house wrmtMt Ecneoltng. 
Eiti fuctwH ^renBeed. Free inbrniBlwn. ^^cHder 

COWvttiOn &?mp^. Rgmv 1. Bgif rj. ftrfg?-. Aft 

72476 



PLASTICS 



CASTOLfTE Uqud PlBstHS. CrysiBt tieir, ralora. For caat- 
fig, enfbKHing. -Huling. hMrgtasuig: m indUa^. lamralto- 
vKcnft wf«. nsixedLK»vmr4«si0f^ wrffi eur rmV mana- 
nil4 CMilog KW. CASTOLfTE. Dvpl- 45L-PM. Bckt »1. 

14J ■■-■,, H_r_-_ k_ Ih CATVU 

ttWOOSPSC®! K- 



AIR CONDiriOltflNG 



THANE'4.£.0wlral horrH heebngA A-C equipfnant.CDm- 
pMe Oa-H-Vi»jfHd p«Kb^' Mg. werrantv- MaP Orde^ W- 

lki«: 



DO IT TOUirSELF 



TW CetaiogA Irsted and Oeacnbed. Sources -kx E>wy- 
Ihing IrmgndtAa S4.H. Madenog, Bor Faxfa;i CA 



EL^monJITlHiS. smalSur'A bsiilluoh. jU 

melBta Electroplala mel a hcTpon metals rfema SH.9S. t>eCalB 
Troptc. Bdk oS-PA. Palm Slay. Fbnda 3S9Qi. 



RWANT SIDEWAIJK - S 1 £ twv« - lA' rg^nd or equav 
Ally rtsviplfigvtones. (H» aizes^ DeaMn ^nni*o. Frw 
mf%U. PATFIICO, Drum 2PM, Frpr^, QK 74844. 



li^KOosBaeUas tor Iheoovice or eMpeoerwed bendyraan. 
S4sn by step rwratsd irislriictioas. Send SS.OD [refundabfel 
bf intornalnii. Video CraRa. P.O. Son 'W. Jordan, man 

■H0S4 



PIIOJESiTlOfi TV . .. Connrl fQuf TV Id- pfoyed 7 Foat 
fxctufie . . n»«AB oamparableta SS.HO pfDjeaer^ . T-oitf 
Cost h« Itwi UO.OO . . P^SANDrLEHfi-Si»H 
IHiAlrdvd nlofniation. FREE. Macfonrrm^^, Wuhrigtafi 
■Cr44*ir^. Psnruyfc^nis lM77 24HHS. 

C215fc 7lW-3a79. 



AFPLUM4CE RSPAIft OI8DE Thifi new ^de £IK>hS yOu 
how bo repair anylhir^. Toaatera bo vacuum oleanar, e^en 
debaifa- about wumg and baaic aledncrty. jHua inatnictiona. 
lUrtrahina and traUHe aJiDobng Gtwts. SendSa.$4lo: Arte a 
CM Hww. M4 Shvtfkpid Bd . Aubdm Mils. Mi 4»47 



MLJ} ybufsatl ae* ahafperwig mactwia. Free ^nlPrmal ton, 
Boh 60H. San Bemsr{bu. CA 92412 



FREE deiBris on gi^a b ^nyl Ifnofing. Tila. iriAatd, and 
ahset goodfl. Laani me advarHagea and dbadvaMagee. 
riofller Crrtenxiw. Inc . 22K Tmi Ave.. ianamg. Mi 4fl910- 



CHAIR CAMHG SUPPUES - Cane Hush Reed Spbnt 
Tub, Inatrudions Flea. Send f 1.00 fReA^rdaUaMof Catalog 
Ta. Hewpad Caie, 639 Boaton Nach Bd.. WcAioid. Rl 



ilOEHlE HOME S4< upend mpntencD Repori. Wrrie: L^ry 
M«v. 2nd Ave., Berwick, PA 188D3 



E£iT BUCKLES kx ocma Of atonn. wciaHy bwhlf«, 
|iBweirv mourrtirigs. cur slonea. cMc iwxKe- Whnkp^lt 4^p> 
log 2^ Ekn^t Com. S06'.^ lOih Strpfi, Wdineiland, 
WyOtM^eS20\ 



SOLAR SPACE PAhEL ^ SAVE UP TO t4,4».nr Eaay 

and KHnotebed I red Hxi4wrt1n -Mg rfimcior bulling and irviah- 
irig ywf own Solar PantI Jil K PtaJ- Kenrtc Ca.. 

P.Q. Bern 8238. BOiU. Uaha 63703 



CTPRESS CLOCKS Da-tt Vaurseir Celalog And IriTtroc. 
hma Free: CXuxtz Movemenla, Cypre&i Slabs. Haan' 
Cyprw C^dnof. 6i?3 i$m Si. E . Bradenbn. Pla. 34303 



2DC3 CalBtoga habed. Snunea br Anytbir^' $4 0$. 
OrKtory. Bu 924^. Attar4a. Caofgia 3D3U 



WATEHPflClOFIKC - COftlpieia S»0p bfPky CmH 

manrfa PERHAN£Pm.Y. $3.00. Boi 1647. L«n4i. Mp 
0I24D 



BARBECUE WITH WOOB And T^p Th» CiHeranoe ■ 
Plan^ - Williams Produda Inc.. 1279E Siow^ Fluid. 
Santa Mmia, CA9HS4 



GIANT SCREEN TV 1hxK model pnojeclor piana FHEEwrm 
pir^iaae d iLtoe-rnoumed lens lar any J39 9S + 53.W. 
$45- 00 vflfue Sflfvp ousbornerfi S^Ooo 6uid from ' -a" plywood. 
5-^ Ki»pn- MEGA 4-W'73rd Ave N-. Pineiaa Perk. FL 
3358S. MC-V 1 A 13-844-1 S46 



SCAFFOLDING plana i kda. Sudd mom BbnderP kjmbef. 
Send EASE 1o: Spe«|l Hgnw P^u*lB. PME 1 IflSA Nixlk 
Miin. RaraUph. Us 0336B 



Atm, CRAFTS. SUPPyES 



STAHED GLASS SUPPLIES COmplHe CAtikig S2-00 |r|- 
MndaUe). Sixianihe (jbaBiwarka. 3890 Harlenfx Oapi CT 
Budlalo. NY 1431S 



PICTURE FFIAUES METAL AND WOOD BUT HHECT 
FREECATALOGj AUEftiCAN FRAME, 1344 TOMAHAWK, 
MAUMEE. OHIO 4W7 



CLOCKWORKS. Woed clack blanks, rggkhggnd VMfipliea-. 
brii buokJcB, cul Btonaa, ek:. Wholaaele ucale^ 2Sc. Eloiia 

Corn - $08^4 lOtti Sireel. WheaKario. Wyonfnag 6220 1 



"CETITHG Started m Staxied Giaae" Si .00 Whrttem«e. 
Box 206«T. Rinouer. MHa. 023)9 



STABiED GLASS SUPPUES: EMCtllNG SUPER CATA- 
LOa-PM HJIQ. COHAM.SHQLES INIHJSTRIES. E- 
SECUND, BOSTON. HA 93127. 



LEATHEhChafT audpbea cajtalog. coala. $2.DD iRetund- 
BtHa.) Crafler. Tom Sean. Tx. 7HB9-a77B. 



CAIITOONING. COMMERCIAL ARTS. 
SIGN PAINTING 



CAIITOOM tor Ftin and Mevipy''! Free bopklyt'!' CadKXia. 
Bex 40614A. DHpan, Michigan 48240 



MODERN Cartooning taught by nuil. Wr4e k> tree bro- 
chure CdMoonerama. Boii 363-9Z. &anAxd. Corm. 064D5 



3$ LESSON uirloening -(^r» Certgomsie Magazine. 
bOVtl f5.DO. Karlrndn Ban 3C38? Lincnlfi. hAAnska 
68503-0367 



SbGn PABmitCi —Easy method. Free celalogB. Kauhnann 
Company. Centertewn. Misaoi^i 65023 



MODELS, MODELS SUPPUES 



fiADiU CONTROL ■ Airgllarwa. fic4JI$, IfalkOtfor^. Sup- 
phaa. B<g DahxhiI Cajtaleg $5 j 00 ^ReronAabla). Mcdalara 
Supply. Ban 7165. Montgomary. AL 36107 



'■WORKING STEAM HODCLS" Xd. -ready lo^un. TractcKE. 
LowmgtwiM. Limouaine. figadVlir. Truck. Engvi*. Sl*am 
Buh $4.95 Cdbrad CirtUar, FhitdB $1 00 rslimdaola erdar. 
Luge dificouHB. Dianwrid EMerprrte&. Dept PMA. Ban 537, 

Alpiandfiaeey. NV 13M7 Phgne 6S3-475-t771 



TOVS. GAMES, MiTES, PUZZLES, 

NH^VILTtlS 



COLOR mSLE SSO P^eu OMldy JgHW Puzzm. Geare. 
Sorwkete. Sehk. SHe^i- Lit Mon^ Beck Guarantee S995 
SIC Inc., P Q. Box 327. Eud Ruzkjwiy, NT 115lS 



CHILD-POWEREDEHOOEH: Hera 3 aririaat project fdr Ihe 
cnttarnanwtk] wantalDbLiid an excepIrixialteykxhiB-yourig- 
3te^ Tire digger worka beautiluiy and v^vwiei neix^ at hjn 
■r^ enerctw kx 4f proud VDung owner plane and metenal 
list PL-18S-S4 W- Stnd nr^r Ip: Popular UKbmm, PC- 
Box 1D14, FlaAo City Sianon. New Vark. NY IQiOi 



AAAGFC TRICKS. JOKES, 
VENTRILOQUISM 



LEARN VENTHILOGUISUr Gu*fameed inviriKlKXi. Bup- 
pliaa, DUMHIEB. Inriymafibn Fr^a' MviBf, Bm 420-FM. 
LilHe ban. -Colorado 60160. 



FREEI Wodd'i Laadlng Novelty CBtoiog. 1600 JdKh, 
Tncki, Science. Spuria. Hobbwe. JfXHiHn^SrliAri. C40iS. hR. 
CHrtHifl. Ml 4S043 



HORBrES ft COiifCnONS 



NAZI A Hiaboncal Milrlaiy CettecUibaa. PREEcvtolog. HUA, 
Bdk 16UFS. Latavetla. CA 04549. 



NA3 war fouwemre. FREE UlLtatmted utelog Delta. Bdi 
ilJ24PS. HgnokJlg. Hp#ifn 9«» 



TDY SOLPIEH WKnm pKi4Clu». Uad4vaJ, Fanlafly2£ 
bU. Farlubby^.calledatt. Fun a^ prctrl' Hdh$1.DD \n- 
londaUaK CaaUnga, P.C. Bm 34BE-PM. Lengwf»d. FL 
32T79. 



HHJTAflV Medela Calatogiie Kbe. Yeerty SutwrOon 
H.M Venxm. Bw iM?PM. B*h«n. N¥ iiSiO 



decals, EMBLEMS, PATCHES 



CUSTOM EMBROIDERED EMBLEMS. PmS, DEX^LS. 
Fiea Calalog-aLiotH. RidH Sketch. Stadri, 61 P Jane. N.T.C. 
1DD14 12121 Q29-Z293. 



ANTIQUES^ REUCS, INDIAN GOODS ft 
CURIOS 



FREE Ld1 Id seridui CdlMctan. 3D.00Q Indian Artitacta, 
pQtB. Speara. AnaB. Siada. Beadaork. Caddo Tradihg fign 
660, Mixmeestxird, AR 71056 



INDIAN Arlrlact* Int SOc. Am>wtieada S2d 90 Dhv. Idtn- 
iilirtiidn GwUe M-94 pp, Sedvle. Oeerkeld. b4o. 64741 



FfllHtnVE ARTS A CRAFTK Amazion Irkdian Bkiwigune. 
etc. Also a Varwly nl Natixe A WUira BoohH. Free CaUbg ^ 
FREE GIFT w ^ ixder. SunCrtySpeoaltwa. P.O- Bui 80K. 
Sun Crfy Centef, Fla. 3H-7I 



STAMP CmUCTING 



U YEARS Old Iritvait diHnn1 LkuMd Statn. gv^ Irlty 
-yefrl aid— 25c wtih OffkgvaN. Jki4n, BOx Ct1-P, Naw 
nachahe. P4aw Yeik 10&04 



2^HM,U(> slami». ISO raunlriet. 2c ewA BekMn. Bgi 
4140. f>aar1»rri.4tl2)6 



ON APP^VAL GUALTTV Fgregn itarrv*- reeM^alsM 
pnc«. leham McCgnnell. Bdc 47. MM. MA 01730 



PREEI Uv Birgiin Cirildii ■ Ne* E^fcn Iwang Ihbi^ands 

arter^int including U-S- 4 B.N.A oackats, album, 

acceuenaB and auppilaa. Aba line Mampa mam cnx approval 
eafvtea. Buy aNy whajt ymi hke. Ratum balance pfonipttv' 
Tbark you. JBimatown Stamp Co.. Depi EKPW. 
Jarn«Btd^. NV 14?01 



101 La^ge Picldnile 5fc when reduMOg wgrUw^ 

jpprgvelj. B«n*l. P-0- B0« 210244. DellU. TV 7521 1. 



UNITED Nahirtfl 3 Cemplele Mim Seta 2U. Ap^rOvab. 
Cdmen*. POe iWfr-M. Lake PleckJ. Fk?™j* 3MW 



BREATHTAKING BeiutiU- U DiHvem mir^ bi>nMa pic- 
b^i4l$ ti^rhtn^rtnrvet only |1.50 wdl nbnt CfXnpMa Bdl 
Apfxovlili. PpiflOdA Bdi 132P. SHtnay, Otwa 45365. 



FREE-U.-$ OecwnrCeiekigua. 5h*lnjn. B*i S47B. North 
Uami. RA. 33181. 



WOHLD Wide Stamp! maunlad in bcdka an BtiprovaJ 2c 
and up. TftUtST STAMP CGHFANV, P.O. Dok iOO-P. 
iamjicd. N.Y. 1 1435 



BARGAIN 100 Wgdd-wide &iempv £6*. -CKjaMy Ap^cdvota. 
R Parhar. Ban 143, WAm Brapkliakl MA 01585 



FREE^LipriuCcAectKki with wvravab. GbuM, Bm 2i30, 
Palahima. CA 94B53 



1« Mrareet U.S. 2Sc. Approval, eradey. Boh 42sP, 
PiAdlolhian. VAZ3113 



OHEI Twa’-Tivaa! CaN Stamp Approvab! Regadleea C*1' 
aH>g Kloeter. 4i64 52nd. San D»tgg. CA- 92i05 



FREE Gift W4h Fiiei Pkinhue. ITS Approvib And Warn 
LiM Service. 20t tgrftmdlmg. Ttie SlempBouii^. P.O. Bak 
456. H*4ittn. N.J. 07040 



W nUGGlA 254 W4rldwid» Apprbvdb. ByneP. 2334 
Hancock ^9P. Auslm. TeHaa 76756 



ICMiUrmad cn naxt pagal 



SFPTFMBEl? 1^5 IS I 




muM€nm 

FREE SUB^RIFTION^ F^a ^iBfnp Na^ JKI. Qool 
?rSPW. OfimLN.V. 119ST 



■4 FDflEICSH SJETS of\\f 1Dc. Approvals. F^.C. SsBias. Bom 
1D6S-M, iuvibca, N.Y. 11431 



RBQUESiT Our a^fh-Civf If rac^rv4- Irav- gift. SfAfiFir ^uf 
inbtr«sl9. Embiy. P.D. Bor 30Z, Dana. B.C. V4K 3VJ. 
Canula. 



ISRACIL Prf^anfl 1M- ApprCvAla. Cha±an BOn. 
He. D«»ay BMctl. RqridA 33444 



WQftLPWIGC WDrtfBrHd AppiOvala. J.D. 

hMi4al. p 0 £?73. M«nioa2. CA US&3 



U WOnOVWIISE FREf. WHH APPROVALS. Carman. 
eta S14B. San UArfao. CA 944G3 



FREE W Cviwb wifh rp^t qI WorkI VAda 
Brin«r4. P.D- BOi 5607. SAH Molao. CM. H4D? 



U.3. eIm mmm*rnf3ffitjwo pljiEe fAsocf or -30 irwil mrtimart- 

ofalmT.3l.00! AppiDvaJi- C^dnn DaviAan. COnlOoOiXA. 14H 
03229 



14 nFFEREMT Ou U.S Rawiija SumfH S^.DO. 
VArtdW^nr SUdVa, Box 3542, HansFAld, Dtu 449D7 



FREE Canada i^«Qilfitpricfflis4 lH49uppl*m«vih¥JnglrK 
12 49 OkKk« $3.49 Kpn^, BOi 331$, naval^uKa. B.C 
CMdf vcc 



SOHFFEnEHTOWU S b*t™n IKI pfKJ 1939 $i.M. 
id HuiAh. 433 ShffHrd. MpnrlHihf. Ofikb 44M7. 



m CARM TOPICAL STAttPhS u*. Whpn roqucstFig 
#pprov«lp. J-C- P^rl^V. PQ& 304 t WirK±hv34a^, Virginia 
22$01 



"WHOLESAlJE" U S - Foreign ftiwiisi and wiitog Frap' 
£v4ryfhirig OuarAflEMd. Mo Appr-Ovab. Sffinaidar, BOk 1240. 
Crand Hapd». Mich^n 4B501 



COINS. TDKEHS. Cmf«t?WCY 



OtrC Unrt^ Sl3lP3 Whaal Parinvi. 4 DiMofarn 25c Wilh 
Appnrtais. Hogan, Ban 2S07. Sftark^ tlav£da 89432 



pHoms A PHOTO suppyes 



PHQTOOHAPMT'S Finesi FfOtiXlS M Ftefona^V KrxHwi 
iwa prtxs iror^ a vnaJ iwn ohiqf yum can tnjsl Free Car^a- 
log Ffennan*. 360C Soulh Wesfriwlgi. Italanioiog. 

4Wa SiriTD 1957 



HADC puWn: Iw Ihe ln^i lime, lo ineirupiioris on pao 
Hfwg pliobogriphs and documenCf m c#r amk bl*, wilfi wm- 
$5<K3 ClydP E. Grav SludiCo. PQ Bor 866. WoOdvilla, 
Taxaa 75979 



CA» ctyes 



FIERO CLUB- Many b«MNia. Fraa intOMUKHI' 3D1 
^rwigl£in LaArarK»v#«. Trandan. NJ 08838 



PiAYS. SOUCUi. 



POEMS, SMIgf WAmod. Fro^ FbOcsOrding Ptibktfvng. 
Muse ProdudkHU. BOk 743SPML Sar^soLa. FL 

$357* 



FREE SDftaWRmPIG SUCCESS BOOKI Top Hocon^. 
floM 21S05PM. Ma&Avllts. Tf4. 37202 



wuTfC iNSTmicnoiMs * rwsrffljwciarni 

P1AMOS. PlJtVPte. PIMiF^gR&im& nvtivik) nnd r«ppir. 
CMMgcl ' h4cw-To' boohs, $2.00^r(?lundabhf). VbsLbI Pms, 
Veoul 11, Naw VOfIt 1385D. 



MUSICAL Saiafl ■ S^K4 192I. Ds1a49. Fras Sawng 
News". Ui#sMhi wes;pftai. i30PM. OeiBwan. Wi MiiS 



AjCCOHCHDhSh new, used. Eleclnc. alKlrfyiri:. Cordo- 
M^KB. ocnHrhnaa. Button Bones. Hohnan Buy. B«li. 
Trada. Exchaoga. flsjMjr. Tune. 50 Yoara E^cpwienoa. it DmJ- 
BT5 unavailBbta. CaJI or Wrrta hx BraKt^raa. Maalaroand M 
V«a AHHptBd. CASTIQLIONE ACCORMAN. i2«44 E 7 
M4«, Deir^, Ml 4U0$ 313-$n-1U3 



popular Mi^tHAWICS 



VKHJH, aurrAFE, ate., making nutariola, ucHaoriai, 
boohs. CnlBloo. EtjDO. MtemaJbonaf LulhierH- Bupp^, Boh. 
MM97. Ti4m. ok ?41M 



UrTEHNATKWL VIDLH Cf3MPAJ4¥. C8Vki9 ICr murg- 
num n^kan, ttpa\t«s Imported tonawood, boob, v8/ndihaa^ 
parta. afoaaaofiaa, HJ^iga. tasH. European mummcnla, 
bo*a. AssemUa youfsed viol^i a/vi guriaThrla. Dalakig $1.0D 
includes 10% drwount c«nil«ara. Dept. QU. 4028 W 
6e^B<]ere AvB.. 0Btt™rB. Md 21 £15. 



ELECTRIFY Player Pianos. Purr^ Organs QwAtv. InsK- 
par^rvaiy wrm Lm &ian(Sut1flnUnriH. Wrrli: Lee Mifl*c. PO 

6ok 30flF. CulVBr. Oragon 97734 



ACMBDK?HTOp PfpndT cOrdOwgi Buy Piraa. Troman. 
dpu^ Diac0urr1$. Trada$ aoew^d. Fr4a brwhurp. PU. 
AcpOfdion-D FIaina. tG Want 1»rti ScibbI. Now Yorh. NY 
10011 



PLAY GuHar Pfo^. Ove^ 100 c4i?r-db al a ^nca. Ahradiyo 
poster $340 Ciiords. Bom 39GB. ^bKb Viiiaga. Taxas 
7$Wi 



HfSTflWEKT rtrts! BuHd Appaiachim and nammerBd dui- 
^im?fl. iwrfos nurKBlins: *vpn hffpf. h#fps*cblxdB Fr« 
CMHig. PM HUgNoS 4419 WaX\ CtMoi. Dtmvar. CO BQ2£^ 



BUI^E SE]LECTKHI OuiLBr Sliwigi, MlOiUI APCiMbr^l 
Catalog $2.DD.Super-SavaMudio.BOK 944, Uo^gareon, North 
CvoliPa 28G55 



SELF IMPflOVEMEI^T 



inFLUEftCE Peopla. Wm Frianda Laam m houra. -MPd 
15 90 Sus^iB3E Broker Enterprise. Bow tllffi. Pochaslaf. 
NV 14^11 



FREE CATALOO. S4ir ^w)p Books CoW Howe. i07$« 
MdQlfiiLtn Pk. fbdimgrid. Vs. 332K 



iducatio^ a msmuenom 



LOCit^MrmiNG Fr«- book UKfcjmrihing Ir^rUjI*. 
310-995. Lmla Falls. MJ 07424 



ELECTRICIAN. Leam «r home m spane iime wrth no \mv\- 
UUi fripenenco. Jnsl^Ugn, main#fn$ng)f-.^of^ruclH>n. light- 
ing. hcajiing. iir i=ondnicning 4fvli^iion*. Cat tree 
wma. IDs Elecbic^n School. Dept. PBC85. Scrtnmn. 
PenriSflvar^ 1851S 



BELL E eU<LDIMG MAUFTENAHCE SCHOOL. Details. 
P 0 Bo- i?09* Kar™ Crty. MO 941 3f 



TTFEWfflTEH Rdpar al hbirrt. hbhaym4k#fg ^^rafir- 
Typewr^e^ kist.. U7A C-iooks. Paiaison, hU 07593 



LEARH Seaing Machine rep&ring. A (xaUable Tra«. Eaay 
to learn. Free deteiiE. Sewieg Center. i87 FH, HacheHa, OA 
31079. 



&EA PAflALECAL'HBndievwjr wn legal aMm Aocrad- 
Itsd Altrtrnpv InrtrLclim Hgmp Study. FREE CATALOG. 

SOuthBia QimtfT MsHUlu-, Onwar 95FMrJ1$$. BOOl Raton, 
FL 33427. (30t5j 388-3522 



^'JETOAS TURBINE CAREERSF' IbhipfEudy 
courses — thaory. r^aebenanoe. overhaul — Esubhihed 
1957 AMERICAN JET SCHOOL. Deparlruaiit PM-3. Darby. 
Montana $9929 (4«jO*9-2iM 



HIGH SCHOOL dPLOM A ATHOME. N0CLAS3ES. Low 
CziiE InlnrjnSEian FREE. Call loll Irta 1>900'2f8-'H00or yvrrte' 
American School. Dept. -=38945. 850 E. 5Bih 5i., CrwLsgo, hL 
90G37 



UHIVERSVTV OCTREES BY NAlLr Aocradibed Bachelora. 
Mpfiars. Ph.O.f Free reyeakng deteile CDenaelirg. Bok 
31 7-PM9. Tuiim. Calilgrma K9M 



EICTEHSION And P^-CrBidualB Awards n PhihMophy. 
Art, ScishcB, Bcnpmc. Medicine-. Homeopathy. Radiur-os. and 
alhers. 38 Suti^acia CurnCular IroS- iBirmwJ $1 90 rahjndabie)- 
Ha^slrar. Sussex Collate of Tactnblogy Hi^fwld. {3411411111, 
Susae-A. Eeglarid. 



RABIEIThESIA. Rad»or^, Dowsing E.S.F. Caunaa and 
Ewipment iiKjsirated Catalog S 1 . 8 D (rehinpaUe'l EalalHiBhad 
27 yiarj. Dapl. PM P. Bruw C-opfn. Hqhli*ld. &inefli|ll. 
Siisanx, E-iglind RHi J 7EX. 



LEARN AsIbbp gr iwShe. RfoofdT, |fp«, aqu'pmrit! Frae 
CJialO^' Diawcr FM-480, RuKk^Sb, Npw Mfu;ig 9834$ 



FREE Caulag. Learn Audtonaarwig. Hashvilfp Aucikm 
Schfxri. Bow 190. UMrencebuyg. Tawiaaaae 3B484 



UNfVeiRSirfY l^gaREES By Mail. 

Muws. PhD'i. Frv F^a RcmikKt. Caram-PMB, Btift 
470886, TLrtaa, -DK 74147. 



E3EOREC SCudiH 0*1 Campus Low -Khod Fibr QA 

Bar. BKTtiehx's. rrwetei^B.doaara^ in buwvML4hgirtt*M9. 
beaRh service mma^yar^ieri Bhd pubhe admirwomiOP. Ptf- 
pare ItK CPA. CMA. CFA arid CIA «w4rh4. In «pgin4*rtng, 
e.l.T and P.E. VEpfTif. Cradn tor wort vipehAnoa. S^rttUand 
iMwtttitv. 35 t*> Cr«4 Av*.. l3tC4- MW. PwtfBfia, CA 
91187. Nvbonal hngrmabon Line 818-795-5S58. 



P9ANO TUlhBNti PAYft - -Plans lumng - Etodjwiic ofgvi 
servicing. Laamad aaaGy attuma. Frae tHokM. NHea Bryan. 
Sohoul. P.O. Bojt 20153. SoorairwitOL CA 95820 



LDCKSAMTHRIG, U^^BrsM SotwH of Mntef.. 
CoiTHpondence and Shop Traminp Bow £i49$2PM, 
Savamenb. CA 9582i 



SUPiEH-INTELLiaEHCE Ampiihg meihad aent Fmal 
EDOiP, BOfl 1482. GfMdom, CA 91740 



BECOME a flfwdaJAi lachruan. FREE oaWegua dfr- 
uriHS 200 ddtarwiE »rraapond«uoe oouraeB. Onmon 
Inatftube. 283A Artebide Stmt WhL Tpfonts, Canada. 
1-BDCF268-1121. 



WELDIHGi te^noAigy by irxMpandBi4 shidy Mig. T4, 
Finn coned. HA^HMig MedHuryir. BluepnrA Hepding, WMding 
Symbol!. Wnt# 1^ ftp* dNlA . Fo^ -wm^lWe d4ft* iH 00 "HOW 
10 Bveoma 4 caniliad VYakMi^' lend ».c» ^p■. Hum! 
EniarCPim. P.Q Bo- 114K, In44n«|»li$, IN. 482C1 



SAVE 718^ and mgfa eiEefVft DOLLARS of home- mprt- 
8494TA4^a44 kun. Inrormatkir^: 8«x 143D, SbPlng. HJ. 
07988 



L^EARN dock flapajT. State Apiht>vhI. Fvee Cataloo 
School ot (Jack f^epatf. Rm M. Squxe ^4age. 7 CarnMga 
Cl.. To™ Rtvw. 14J D6753. 



TERMPAPER ASSliTAHCE, iS.ETti papn avaitiblal 
3H-P49B caHatog— ruBh $£-09 Rnurt^. i^3S2 hHho. 
Los Argalaf 90025- OR CALL ^^^7Tr^m- 



UMVIHSITY DEOf^EBf BcOhftrtkM homa Mkidy tot 
BaolWf'i, Mafter'i. hocfate- Prast>g4o$ r*Cvthr OAhimW 
lur inAlpHidHiE duJy 4nd life BiipffianCa CndrtA. FTH ilftir- 
muion - Hichaid C>aws, M.D. ^Hfruaid.), PmidaN, CeAigpim 
Peciftcunrvfinrly. -l415Th!d 91., Dap. 2E89, SanRBM, CA 
94901 . TBi Froe: 800^227-01 19. -DahhHTiia: DDa55S-$s£2i or 
4li4SfrlffiO. 



SuPERLEARlHlNaE Triple Marfimg apoed RuDugh nuKl 
Develop SMpenritmory: oontfol eirnf; Kcm poiarttiNh. 
Frae . booh a-cerpl A calflog. SupeHe*fninft, 450-P a -anth 
AvHua, N.Y.C. 1Q123. 



SUCCE^' Know How - Cirear Educalion. Fiea IrA^mia- 
tkM AMF. 809 w. Pk4. TuCsXi. AZ 95794 



UtRVERSITV DCOREEB BY HAJLr AoenUdaff. Bwtiem, 
Maatare. Pti D'f- Fr#a irriormNUin- Adviang. Bo< 305R 
Homeovilla. IL 80441 



PROFESSIONAL QUIOEyNEi; ALTERNATIVE EOUCA- 
TK>N, tHET, HEALTH, SELF-SUFFKItlENCY, HOME 
NEflSiS. »LF-HELR THEJIAPY, inco™ wOrt^pfaMand 
mcia. $3. ic: DAYBTAP^'PM, 2i34Q PeteJuma A-rtnuB, Fort 
Bragg, -Da. -95437 



HQW 10 gei a1i44 1*941 aduCAtpn- 58 po^paid. Ban Z3091, 
Jackaanville, FL 3^217 



7 DAYS To Fatlar Heading. Eivy ENQyaHaMathddLfS.SO. 
Gregory. 5833-7 Bdby Slrael. Hainan. NS. B3K 1V7 



DfTECTTVE kuming hcfne-au^y program. Free irdDona- 
huB. GlbPal. Bqk 191 nri, Haiuver, Masa 02338 



iCNOOLS 



WORLD WIDE COLLEG£o4AucADrmfing.lrH; Tha or^^ 
nil— M'yrs.— Workia itTpesh Tefm aoon Apfxovad V A. 
Frae oNakig COL QDRWN E. TATLOR W. D«pc 
19. Muon Cfly. lA 50401. 5i5^423'S242. 



WHY NDTINVESTIQATCOOWBROIALPCEJ^ BEA IHV. 
FHQ AS vcnin CAREER? Dur DfaduUH H weriuhg MHU- 
widfr mahAig anoetlam money. Sand $5 jDO \h*y ralundaPle 
Lgxm enrolrnent] for catakog ooclviino diacbhjrae, oraden- 
bale, cuurs* outhn*. ampkiynwit atartiabea, inetnjckir quih9- 
oabone, piugmi alandarda. Miancial oaaiRanoe lo' Dvari 
lns«i>le pi Technology. Inc . PO Bo- ?03i2. Oapi- PM. 
SftiHle.WA »iOT 



{CotfllniHd <Hi naet pAg*|i 




EMPLOYMENT INPOflMATlON 



HECOHE JI LA£ VEOAB OEJKLf RI C^ttM ! Com- 

nport. tS.DO ppd. IM Entiarprafift. 3661 Maj^^tand 
Pkwy., -^3-192 Dept. P55, Laa Vegaa. NV 09100 



glilFB, Tugs, ChmiMhpa, Rrvartuati. Wcmen, Han. 
t1S,Df»-fea,0DD Worti monin, Home nunm. EKpenanoe 
t#mK»33Bfy. U.B. Ilf Coi^bfMB. Fm raport. SASC. Manne 
Emptoynwm, Bok DenIraJ. IN. 47l 10 



HDCKr liDyNTAIN EHPUCTJIEMT NEWSLfTTEItn 
CobradD. kJino. Hontana. ^^nming! Ci^N opentnga - AH 
ooiipatiml FRCE Pt^omiATIOHir lni*nniHjniair>.L. 3ii5 
N. H«iKk. Spnngi. Cabrpda S(B07. 

1-303-630-7-170 J( 112. 



HOIV To Get An Overseas Jop. Deieaed R*fx>n 95- 
1 1 J33- Mpipglie. N. HoJtVT™d. Celrfpnii* 91 W7 



FIESGMES Mm COVER LETTERS. Euv ir^LAlHJii. 
oumintMi. Faal slt^Koenl. Send S7. ia- SeJlrvan Ascowbec. 
Tertwne Averve. Pbbuk. NU Guaranleed 



4Z5.IHfl.0CI TEARLT PO&SiQLE. Prepae A1 Hama Foe 
Rodal EmfAiyiTHnt Eunanalnnc- FIRS, Bm 3DK. 
hltftwflbufy. MB 3 M 03 



HELP WANTED 



OVERSEASi Empbyawic . . . 520JCnD-46Ci,an . Frae 
napQft! Empb^fiMnH, Bok 19760-AI, IndianapDle, Indiena 
46ZI9L 



MiSTRUJA — OpewigB Ham' Top pe^' Transportariion. 

fun Woddwtde kstinga: tf.DO.JoOwoild. Bon 6SiE. Cypres. 

CAHOU. 



JUi^nuuJA wAfTraTCJIJote! B»o Pdy' TfanspotatHn! 
Newed HandutSk — SS.DD. AuSmAUAN 
MTEPINAnOML, Bon 101PT-AI. WASHHOTO^ DG 
20034. 



OVEHSEAB U.S. Jatu Available. UnlarMed opporlunrfias. 
Wnte lof appIleatHMiL Emplo>WBu Box 3239-0. GeK S^res. 
AL w caa BD5-H6-E50C. 



HIGH PAT — Qf wmpani*? lialed ■ Saudi Arih ■ 

tn Efrpbyni^— Booh Co^t 17 00. by Ne4da; RR 1 . 

BOjt 74A3; B^ighAHL HdUud B5«17. 



rOR INVENTOR* 



iHDWFPRCFIT Fauodalion halpa irwaMwa. free JeconAng 
Pornu. Free avaluabbri. AIIAebed Invamo^foundahiri. S01-B 
bowa, Cotorotfo Springs. CO S0H9. Or Ceil 

1-600 5SS-3US 



FATEHT IT ECOfiqAHCAJ-LVl Er«fi DecaJh. H. Ranef. 
ZD06 FDAdLOBC. Rk^bmond, VA 22220 



PROTECT Your Invention Beg«1ared PalviC Ammey 
Manf fwm Eiperifnw. «JI Fiobf- bidmidiwi fciwirtior? ftati- 
Grv*ri Sp**i#J C0A**der*li)n. RMiOftable 

•CbMQtt- WMe tot Fiaa mranndikM. Paul H. Gabglwr, 2530 
Crot^UM Ava., Evarulan, llliruia Ofsa* 



MVEHTORSl’Csm yoo p«ioH Irem ywr Call u* igday 
r«gpri)ingltfe maiaeling-ci1-yoi^irrvvviEi?n, brwriba Tar |^r IrN- 
Motmaibn {^t*r t dseade ar aaruica. AHERiCAil 

[MVEMTimB CDflPOHATIOH. 62 Dftttd S1'«1. Dept PM. 
fAM^eld. MsfiBadnuaetts. 0i<^. (4i3) S40-37S3- (n^c hi 
irawnrig wfwi) 0*tic«. naiionwidt. 



WE'Rl uarohng Tar arwrgf-ielalad mvenlKMis. Win iue 
Boston Edison Centenr^l oon^HbUm and we ll provide aasjs- 
lanoe 1o you in ir^lnxlucing a«id pronKring your invpnQan. 
Dasdline is Odober There ere no enny Ion and 

SUbmrM forms. ?vpl*ble frflm: Tbe Qff^ d Ibs 
PtamabHil. Corntoinial hvaaban, Barton Edrsoo Company. 
600 Boyhton Streer. Baaton, MA 02190. Tv irrlormaJkm caP 
1 fii 7 j 424-244 ^ 



HVEMTtlflB: PrH ^Ibrnialion on otianog >eur mverUton 
(of sale. Kflteler Selea Corporalon. C-5»f 1. FremenL Cwno 
43420 



LET US HELP 'fW |I*C«EABE tiQUH BALES AMJ 
PR^ITBI Ww C4n gal nflunaia* attemMtcvial cuatomara tor 
yau ^ieWy. Sordid buyara tor iTidniifiactorars. rrarkelirig 
bnu and all lypaa ol buairwsAH aOCwiad. Fasi, retioM »r- 
vice. Bend tor toee valudbto report. N-Pan Er^arpfisea. 
Bshman AvsrKta ^0i2. Norfi Hollywood. CaiitorrM 0iOOi 



PROTECT YOUR IHVEffTlOHS ANO TRADEHATHtB. 
flegiplered Palem Aflomey. FREE Pfehminiry Ransw. 57 
Pr^ SPeei. hartfgrtf. Cl. «HU 



nEGISTEREQ PATENT ATTOHHEY WasFiington. D.€. 
DonsKT A t^etnealrings. 414 HLingBitord Dnva. 
RPchvdle. Usrylanxj 20450 



OniQlNAiL eiipired U.S. oatenia m rnanulactuneg. eieo- 
Irgnos. agnguilure. EDiar. eto are rxiwavailBUe to cxUlKlDre. 
irwenlgr?, EsKlW Send 5f to' The Public Dflniaini. P 0. Bon 
123. Inuernejs. CA 94 J97. 



IWEmoIic Energy Invehlions. Rare Ter;hnicaJ Oata. Ant- 
ing Cetekig- Si. 00 Retfaic. P-O- Bok i?M. Berheiey. OA 
94704 



PATEHT AHO DEVELOP 'tour Envern«jii Reg^fftared Pal- 
enr Aflertl find brtnwd PVgbswriel Engineer Bend tor 
FREE PATENTIHFDRMATKHiEvary ItwatitOr ghOdti Hevp 
Ricnard L. Miller. Womwonh BuiUng, 233 Braadway, Suiu 
3612-M, mtt VOfk. NY 1D0Q7. f212| 267-5252. 



IDEASI fCeneraBetoeBt TgGive TDiw^torg. Send t3.(W 
far Idea Arna^ Anidva Er4erpn*«. PO- Sok ifilfl. Axvada. 

Co BD0D4-161B 



INVENTIONS WANTED 



um nOYALTES. NLlPflCDUA IITrtRNATlDHAl^ 
13(77 K BTREET, iF» 3 . WASHINGTON. DC 3 W 6 



INVENTOnSI Haue an toea^ [toni ^rxM whan 10 do7 Call 
AIM Fgr Iree infiwmfflion Kll ToU free T- 000-225-5600 



HEW rdea’ AmeiiMn PsCenr m Wasbington. D.C. Gals 
RhiA' BhI FteWrenges - Free Kit ■ l■600-257-7^B0. 



HVEHTlON MARKERNC. FREE INFDHMAT1DH. REP- 
BESENTlHG HaHUFACTuRERS Palmad. 77 Fulton. 25D. 
Firianciel Distod. New Toth, nv 1D03B 



HDHQKjDNG rectory rWPdl UvtirM na* prddu^* tor Ihfir 
oversaaa txivara. Send ptodud idau W layahy evaJusnon. 
Can prrxtuca eiicluEivefy. HDngxarig Piedic Melab Producu 
Com^ny. Bon 66627. Kwitotorig. HongkDrig. 



WfVEHTDRS: IF ydu have an Hv4rniM tor teb Or egen^. 
wiAebr hae tuoXleE enplaning bow weean hetp you. Keulsr 
SilM Ccru . C-5-1 W. Frernam. O^O 43420 



REAL ESTATE « FARMS 



CAHADfAH Country Piooemaa. -F^tor 70th year. Terms 
evaiisbfe CsAetogue arnuiled £i.00. Donam Corpodahan. 
Sufle 49t 65 flUMT East. Torgrrio. Ontono M4W IBs 



HEAL ESTATE FOR KALE New Spring-Syetmidr C«4Jgg. 
ihdua^b qF F^operlieA A pta\Mti' Bevid $2 tor pmuge A 
handling. Pr^ a\ any toeal UnrfKl otlice. UHFTED EABli 
AGEHCt. 612-PM West 47pi. hEr^sa± City. MC. friH2 



HQtlEBPF^ THE GQWnNUeHT FOR AS UTTLE AS 
IIjOCL inaedMe hid hj«. ri4 4II herd in tic 1H 0Fih« 
aKtrSr^ nem diieo&ry. Bend $19.95 tO-- Turrir> Aao^^pabef^ 
F.O. Bdx 221s. -Ditinn. Hevi Jersey 0701 1 



MONTANA LAND 20 Acres Lr>' rnore) starling M ±12.500 
wilh El7&. down. 5175.C£-rng. -Nedr BmuIiUjI YfUgwFbgnt 
Park and Naudnal Fnnesta. In Ihe head m trc^y eSi. deer, 
mfXMe. snielDoe vid luwey hjnhr^ Blue rUen irout 
iireEtne. GusraniKd Accew Insured Tm« Arid Wananty 
□sed. Your lnipw=1ign Welcomed- FreeCrwhure, UpfH. Cd<- 
a Phom CALL TODAY TOLL FREE: 1-4WW-R63. 
VELLOWSTCNE BASIN PHDPEHT1EK, 1119 N. 71h Ave . 
Dept. PM. P.o. Boflc »27. Esoaemer.. hT 59772-3027*14061 
» 754 S 9 



CAUFOftWA. L444. Acreage. 540 Dqwr. ±40 Mgtittily Bgu 

S5291. LOi Angeles. 90035. 



FREE REAL ESTATE CATALOGS. Mdv^VEl v>d SduVi- 
eauSun Bh Siuea. SjeedFy Proeurly end Affe Dvirtd. Cell 
cr Wnrfa: COUITTKY NETWOHIL BdK 36BPM. GaeieAville, 
MO 6MH 4ir-679^fig?. 



OWH A RANCH— 

DNLV SftO DOWHE 

FHEE Book. 'Where lha leal tone bergeina are lodey— 
boA Id oash ih Oh them '. Ranch. Farm and racraamn land no*- 
availBbta. Wrrfe lor ynur FREE Ihdx: HEW WORLD LAND, 
Debt e. ^11 Ydsga Stmt. Sts. 303. Toronto, Canada. 
Fhrons anytuTie I 4 i 6 | 406-^444 



VOUfl OWN NATURE LANO- 
SSODCWNI 

CAMP, IBh, liike, pitniC pud IwirA. M|||Uf4'l BH- On Ltkn 
endrivert. 1000'a nl ecrou Cenw*. EMy mnt\%. FHE£ 

cetaJog. Wnto. CANADIAN ESTATE LAND, Depl. PMC, 241 1 
Y-onje SirwL Sl». 303 l Toronto. Canada, M4R 2Zl. Phone 
enyiimp 14161 4».^4. 



EXPORT-IMPORT 



lAAKE'Btg PrOirte Buying FYgdiKle Dnd lygm Kjrtg Kong. 
FI^E Deulft: Ammex Hnidt. 2426 Wangle Auerbe -426PM, 
□rlaridC}. Ftonda 32600 



PLASTIC BA££ 



HDNDREOS or Sizea. Pleih and 2l[AKk. Lewetd pneea! 
tTHTtediale delrvarr! Free Calakig. Achm PtaelK SHn. 
IWD 94lh Lfn* NE. Minr#ipql 4 , Mmn. 55434. TglHr**: 
1-600-326-6494. 



BUY IT WHOLESAif 



mJBOO BARGAINS Bokm Whgieuie: Many Frv«l Liqui- 
daeond . . . CknaOuie . . . Jtifa Luts . . . Bingto-^rnplee. Free 
□eiafa. Bargamhitiura O^nuNciM, Bex 730-A, HiiUend, 
Mich^an 49423. 



BELTS ind BockJpj. CprmHetie Hn« bit leUfre. irxmding 
iritokofs, iholoroyciee, wddhle, weeiMiteio. BigProlfl^. Cdm- 
piste dealer ae1 up. Catalog St .DO. AiKtur SpsoalbeB, Bom 
3956-ePM. Nolh PrwxJsnoe. Rl DSOII 



CLCSEOUFT Jewelry 55« duen. (Cetetoo 25c). RpLdaMa, 
107-1631 ChW. AFknfif1on.MAa2174 



WCRLOWIDE SANGAINK .. . tnfurlA — DrofMNp — 
CtoHDiK Sij<pliri — Freebisa — (SlamiHd Envekvs). 
Marnees. Bex t7i7PM. H^maid. tod. 46322 



EARN HONEY aetimg Migi jewM?. buckJa*. weichee— 
tiLxy drect i30‘^i bsloe- rslaf. Calel^ $1.00 [rshndablah 
Anka-PM. 9D Greenwich Ave.. WaAMh. RF OZaflB 



ClGAeCutsi DiUtoumei Below Whoto«ele! Fieehea! 
InrarmaliMstemp: DOH. Boh 20152K, Fetndale, Mtchgen 
46220 



ADVtmr^iNa agencies, /^v. seUp 

MAJyiiGUSTS 



MMLORDlit Q4jrr£Rftr AJ.L CaTEOOAiES. CwitoLfls^- 
■ZKl m 2XF CODE OIID€f¥. These peepla wii nespgnd to 
MAILGIWR DIFFERS- GUARANTeES DC LIVER ABLE - 
For lut cbceilv nU«H SASC to: j. 0 Whhnvy Did., PjC>. 
3(7PM9l R1. 4. GDuuerMur. N.V. 13642 



QPPQHTIJHmr SECKERSlilUit NAMES. FREE SAM^ 
Pt£. Ventore-PM. BOk 336, Hivbra, AZ 86442 



QDALirr DIRECT MULfHO LI3T3. Gfxnhnalwi 
Rnetrch. PO Doh 14957. Baton Roog*. UK 70096 



FRESH, HOT., PtESPONSIVE NAME USTt Ol meAvder 
BUYERS. MchI eatagonsf. Computwiied m ZH> CCDC 
ORDER, Peel and ^Kk tabeb. GUARAmEED OeuvER- 
ABlEI free Br«hvft. David- Me Lean. 1467-9 Perez 
PicifiM. CA 94044 



POWERFULLY, RESPONSIVE MHie Ii9ta! Fresh. oonifhJl- 
erizad: guarantoed dMweble! Rush 6 aSE. In Tune Fwto 
Svt . ^ eO?7P. tnwr* Yom. NY igipfl 



156 CaudiM Nbr4a, $6.75 Oppbrtondy BeeAan. 
VoungeraPM. PrlncM#w. k>*a 52766 



FREE Mpiieig Li$E COrNMUJton. Dfto*4- GQC-19P. BOi 
11Q7, Sriuan, FL 33494. (3D5) 334-5^5- 1-600-554-5476 



MAlLORDiFi HAUES THAT REALLY PULLlll Peel and 
diet iibeif ■ DP CODE ORDER. GUARANTEED DELIVER* 
ABLEir For dAtaih RVSH SAKE lO. RAINBOW 
EhTERPReSES, 1 1F>B7 Rue Ave.. LyOiiVODd. CallF 9GZ62 



BySfNf IS ll^ViCIS 



WOORFQRATEwnhoiit legpl 1M4! Frte b04*itot ulls now, 
eidudea tons*. Cal no* 800-345-CORP. 



[Continued on neict peg#) 



SEPTEMBER I9PS 



BUSINESS S£HVrCE5 

IIAiLOiiOf n tMftm Mb 4.v£\\bU 9 fw imnmiube uh> 
Compulwvd- Pm and 1 bA«1g vi Cod« ^^ubt- 
Mwvrfit^ Ffli «}fT^VtV -(taUil* wnd H W E*' Bom 
77QP. I^$t. Ttx4 



PfttNTTtNG HtUBBEIl ITAMI> 

ourrm 



PI%(HT VOUn D#N - Pnr4ng prasH. type, bupi^qb. ifrwt 
trtfn lirtOfy. FBftTXKtfl smw 1 97J Send $1 . W tJ!rt*i?a arnJ 

WT^ K#lwv Con^ny. DW. Mentfen. CT 0ft4i0 



Pnsfl«e. ne* end UHd ujpfA«&. LjoI 50a: 
Tufnbaugh PnmefB Suppty. MetihenKBbyfig. Pwina. fTOH 



BAnco Type Fuinden. Type and f^jbtHr Stamps carfa- 
to^}ue. MajI ^DQ ranjrdflbteofi M order. 237 S ^vsiigraen. 
Senepwlh. SOiOC 



TYre Far priming. Cebaleo f1.oa deducUHe 1 b 4 order. 
CubAv C*y Type. R.D. 3. Som i-S^, HonettyofA. PA 



TYPE FhUs. Hard PPnftirig Pretiaes. Hoi Stamper. Slv- 
pesG. 1^ Pdpee. ^.00 Deduolible hrat cmder. Aofne Type. 
1 H MfliGhApId. Chif^^d. 



COHPLEYE fMJbv Slanip Cuhte. SupfAee Same dey 

Sv Erveving Wichme^. Cetelps 

$1.ffl] DuhjftAki. Star S^Im^K 1720 M. Merthheld. Chica^. 

iUWJJ 



pmfrrri TO lurpygs 



Z#lDun PAKIlNQ . Lcm pncefiL WPte' Pmbng. 106W 
Ptano Road, Daias. Tj(, 7523a 



QUICK Copy Pnmnp. Low Prices. WVrtB. Habon^kle. e^4 
North Main, Bbomingfion, Hnois 61701 



CEFT SHOPPING 



Skipping^!' Sand tS.cn tor giak tatelog: 
OjBtty Gi9b. 7AS2 Bar^her Road. D«pl PU3. S«n [^go. 
CfiPAjmiaKiK 



CLOCKS, WATCHES. OLO GOLD. 
JEWELRY 



HIGHEST CASH l»f Jmlry. CpU Tmh. Hinfl*. Die- 
W 4 uh 44 , ^v4f, Platiwok MbjI AmciM Today. Free 
frit *m Inflormaiifjn ckcago Sold 4 Precpou* w^wfcs. id 
Soutn l^^adivi. Qepi i^. Clit»gg> 90W 



CLOCK MOVEMENTS, Dvis. Gifts. Free Cgkv CfUikig 
Lw Pnpw. N*wT»ff. 731^ egrbwik Slvp.. 0^. PM. 
B^rA. CA SI we. 



FAMOUS BAVAflMMf CUCKOO CLOCKS alegm 
COllfOiOn. Sniper gib. ff^^ped dir*t:i ItOnl BlACV Fora^t. 
GtOraMMd queHy. Wrtla lAr tiMMt. Ho afchgalide. AHWA 
En4eqir[B4&. 45S9W Eeal SHtekb. FrasJia. Cold 93?^ 



A OOLDEN screw, flw perlaci grit oUered as a Oiam 
and rauly In slip op4o a Ohan. The bcw^ rs bfase. dipper^ in 
gotd Send le; Tti« Gla^ Trader, P.O- ^ 249$. 

0«nv, Cl. »flS0 



CLOCKWORKS, wpod rtsk bciinks. rTSddwyrri Kjppftafl, 
M t^iA $tOr^. Wh^uala ^alalop 25e. Elo^Ke 

CPfd.. B0e'« 1«h 5tm1. WhFdilBnd, Wyoming B22D1 



TAKE NO CHAMCiS- Dm* WTtn eldest, mr^ romUa Firral in 
old piM dysJnfH. m 1S34 Wb buy GcM. Ejfvai. 

Plueium, Dibiubdt, Hf^hnl Cuti. Fraa InfdrmalHm. Rho 
mdutirtee, East MBdiBoe. BOK2 



BUYIttO welches midmialiDn £? Oudeck. *604 W T' Si . 
Omsng. Ca4i7K »06. 



JElWELJ^Y, fTONES, MINERALS 



nscoUHT JEWELRY Up Ta 40%. CdtoriiJ Catalog 
S2.50. Lamar Dparaliorrs. Sc»^ 7B0S1B, Dallfl±. Tairas 7507? 



TREASURE FINDERS 



FIND oornBu jewelry, nuggets. diasi«. Wm# r^h*loliM*rv 
pa/imtd dvWipr. Aflpundirig ranga. UrurTeciad by blach 
%tr4. mr^Mzod Rejects meiBflk: braBh. Frae Csts- 

log. G*r4n«r, 472SM N. 7th Avenue. Phoetfim. AZ 8501 3 



1 54 FOPULAR MECHANICS 



TRCABUHE- LbCita puMItr «yqy *irth ultn wnertlVl 
ltx»Atv - brochure bee. ReaHPcn Prpdixij. Bdr 270270 ■ 
AMC, Tarma, Fkjoda 336fia 



SAVE up Id 40% OP matoJ dMedars. All mtiot bands 
indudir^ VYhde'e and Gerretl. FREE datnurn catalog. 
Ngrihiwde Cenff^J SftK*. DtpC DPM-9, 1J25 Greenway 
CrPM, Wa*»n, UUI »7l3. 27^4ftfl0. 



PHOFfTARLi DeCLl1>AfK»NI 



FT. SUTH AiMilipb Sthopl. Fe. ghviii AH< 7£H)0 Pnident 

A HOf^m iiu0y- Vwai> Appn>44d. 



IMPAIR ifwnrpgwn OfdUHndc dt parts and bw4s v^le- 
Mk Iff! 40t. EHwenger'a, PM, P O fox V. Ptsrt JarviB. NT 
<2777 



PUkSTEHCRAFT . . . Ptgrrtptfe Hofne foem»&B 50» 
McHs AvajIaUa. Deula Lytwwtu, S2eiC M*f^rh, MmtK. 
CXid 44D00. 



LARGE Weekly Intxme — SEart Your 0*n Cammer^ Jxn> 
rlDPel SusineflB. GenP (5.25 bs. A.V.M.. R.Dl Bca 13718, 
Dublin. WgiiM 2*0a* 



FREE OrDchures. Repair ax conditHiwg, Nalrlgaralioii. 
Tugb. 9Wl>»> ^ inabUCOon*. DihIcp. ITKl. 
GbbdnipM, forta W. DHtb. TX 7$;29. 



SALESMEN DIST, 



HAKE EXTRA MOH£Y mmm VOUft SPARE TME! 
Earn¥wk^^c)gfrHn5*ipna*hcwririgoyr nkcdlnd line of Calan- 
dari, pens and biher p^lb Ad^tf^ig Uib- PTompl. P«r- 
ambJ 4e^^rica trnm AAA- 1 brrx ftrr 76th yw No eMpenencje 
neceuBiy Nc inweehneet er cplteiKvic. fo{ yov own hp^jra. 
FuH txne pmanfaBJf Write b Kmi Pirtke. HEWTON 
iUMJFACTURMlG COMPANY, Dept. CPM9, PWOn, low* 
50233 



TAKE CATALOG ORDERS. foH Over 3000 Beet Se«r^ 
S^iAtty Prvduot* folfTw WNsMeoie Pncee. Imreedial* Prei- 
ita. KEO Gin WbfkL P.Q. Bpr 2WH9. Tampa. FL 
33607-D9eS. 



MAKE UOffE HdNEV. RTAITTybur «dv«maing ape- 
cialty buBirwea. WVite. Alan Travd, 2D33 U?Grpv^, Fi 
Myere. Floede 33B01 



Bmtmss ofTORTtmmEs 



Oi^RT-ExiHrl rvptxhjnrfy. proliaUa wedd-wide, 

ofd«r boBineu Irorn nonie. wmoer cepnai we Bhlpplan rbrru 
njB pt^muioiioii Eiipmrice unfiKMaBY. Free Report. 
Malbnper. Depi. P27ffi, Wc 4 dl*nd IW*, CaJirbrnia 41367 



fSd4:A0 WEEKLY F^m JunHed Tirea. <Ru3h Slampi. 
L«Vahy4. Fountam FL JM» 



Said Weekly, hlome maihng program. Gr»dM>rU. B&r 

2fi233-R Tamarh:, Ft>f>d* 3 »» 



NUWAT DUliANC-Meke dixable bviUng pJeabc eadriy. 

Wei*fprog<. hripml, ettrEKHw. SUrt Bmell. Daya 

LabdraMry. 2Oft6-£07^ Dmwt, C^iredge. Coioredo 

B14 13-9628. 



STARTIHO tour own SUCCEESFUL eUSMESS. 
FREE Subscr^ign b Oppgrtunrty Magazne (erit how Wme: 

ftipCiilunrly. DopL F12, B M. UigNgan CliiMgt?. H WW2 



BECOUE A Teif Cgnaunam Our Muoenia earn S3 jD00 - 
35JnO every Ua. SMiztm preparv>g raturru, nemrifif. A^red . 
lied pngram. NelHxial Tas Tieinng Scivul. Ueraey 2JS, 
n*w York iMsa 



NEW Merced 0 B-fonz. S153.99 mcoitvy. or BMW, |?1.82. 
. .Giiprmeed.. . Wr^e: FgtCu. focc Spnngieid. 

VA 22152 



CAVE MONEY AM> TWEI Hundreds ot OwriuiHty Ciae- 
fflipde An¥¥#wed. FUSE InfennHion, OrKtory. eon 2246S. 
Kpy we«, FL3WS 



FORECLjDSUREjS, iRA Swsed. GuwemmerA Aceu'red 
Prt^rlni. Hugo- PrCrfhf ^ Free Iniprmajtion. Fgieclpe^t. fo^ 
962PMS, Noroo. tA B17E* 



MAILOROER t^portunrtyi Slad protneWe homo buBinoa* 
wehoul eripenanCabr Capital WnGq-tpr kn touk, plu( ddUile 
Mai* Oder AssOcjbIw. ino . Dept 760. ‘MOnkaJe. NJ 07845 



S£ YOLIH OWN Be«m an tr4«p«rid4nd 

br an ewr^Jr^g lew eoM da-H-yCLAed eiwgy-UMng U ■• 
htmeawnefB need. Ekoobent pntH patentual. Ho expeoenBe 
neoeuefY. Oi-gtxng aalnbetof support prewded. No e iwnl P" 
ry required. Energy ReacvoM Crwjp- 333 He- RWiM 
Dmia, $ibe 41iU03, LU Vegit HV N^H. 



HAIL ORDER RChES. Milkm DcMi fot^kaoHefe' SE- 
CRETS RevHled Write: Gchafr. Box 1752. Me/telle, Gm 
30«i. 



IIHPOESIBLiE TC STOP MAKIHa hg imwy rww. 
I150D.DD fo S300CI.DD Weakly PrtAll. RM (711} AfS-TtU 



MAKE SUBMARINE SaHCWvCNES. ITe owned S1 UuDOO 
WTlhdUl iHveMreenl. Ffea irWimwlun. Fikxi, Rl. 8, Bpr 2D5. 
Newport. TN 37427 



START iKlilEYaUKING WOCWPIAFT AU6INESS mol- 
ing "Eaay -Quick" toyfl, gjrn, nov««i«. Fiepfd#i*ai. wmiamiL 
3saa L Sen Sebadian, Tucaan, AZ 85715. 



HOW lo beopree a lUDceaalijL -erWepreneur. Easy, prUltt- 
eble. vicitTng, DeW*. HeeHvtt. Bek 1 0333^ HondUu. HAvMil 
98816 



MAKE 6l5.oa Hourly buildnp dutftHh luHepi-'uaae at 
hwne Huge naftiomMla demand. Fd mall orden. We H4iply 
matenalt. inatnjctnna ewYthir^' Free deWb. CuM^ 
C«*«. 932S De Sole Aw.. 0*pl C2047. Ciwtkwtf*. CA 
91311-1997. 



TAKE CalaJdg Orders. We dnop-etif] Z5Cn be*r-HBftg ve- 
palty products. Loweal betaw wholefleJe pPceeL Immedtoio 
dAwy Specticular hoiiw businpaa opptYluniCy. Free BthK. 
SMC, 9401 Da Solo Avi.. -DepC. »-ST. ChWvwwlh, CA 
91311-4991. 



W,m ON Vy ACRE! Hew HyiFPpUiia - iiwp*nM, 
pleeaam, pfUbcaJ! Free intpiwuiMb. F^tin'L B4n 1314. 
FrerAkn. TN 57965-1214 



ARAB BUS1NE8SUEN Hew Money Id Buy L IhvnL Top 
Fndffs Faae pvd. tirteniriionel Middta Eul A rwci rMpn. 
B&5PM1, 8291 FltJiFtUn, HureirtQfehl BUCh, CA m*$. ^14) 
964-1908. 



ALyNUNUM SCRAP - Rar:ycla YpineK ^ MAKE mm 
POUND! Free Inbcrnanun: mduftnoJ-PMU. Box i27, 
AleEWidria Bey. New Ypdi 1»07 



CASH LbHa-850Q-I25jaXi! Ak EigU»1 Any PuTIHUf 

Amenoan. Box C-18. Lynbreok. Hew YoO^ 1 1503 



1700 Par nunlh earnnga poaetble ptepering hoHna tax 
returna all home or lex ptboe. Wa show you hew. OukdOy 
Mam«d. E>«tiile tree. Np satoamen. Fer^wated Tax. SDH 
U?nir^w. Cfimgo. Wi3- 



HIGH PRORTS WTTH CUSTCV T-SNilfT^ AHp CAPS. 
iruNperuive. onreuiDnal heel bremfer machinea. U myi- 
pi«s. PHEBS HADlC, P. 0. Box 2ZBW [GCk Tarive, FL 
33«23 



MAKE Rubber Stampe. Highly ProMabte SuaineH. Fme 
Delajia Sbimpv. FOB 22BM [CCt. Tafive, FL 33322- 



DUMPEIt STICKER PHHTIHa DCVlfCE. Cheep, SifTVll, 
PonaUe. Free dakela. Bumper, PC0 22701 |GC], TamfM, FL 
33622. 



SCREEN PRiiTT-SNiHTSJnexpenirve Vita. Free Deleili. 
T-Prirtef,- PCfi Z39B1 jQC), Tampa. FL 33623. 



PROPtTASLE CiOlIi FOIL PRHNtEFt. Pefspruhie brv- 
penoila maichef. Fee* Delihf. Gukl. FOB 24W 
fGCl. Tempa, FL 33825 



VINYL'S- WtHfe the money ra! FrotieaBwnBlty vepetf, relin- 
vn. rwolpr lUrrHm. Ljggage. car lope Qvtf . eiwy- T«^ 
Srhd$2D]g8x e d*y pArti ytu SI .WO 4 hChlh. HflrtM*, caTL 
oflloeB, reataurants. unlimited cuB4tmefa.34Brtaam4ng alter ■ 
law daye pfscl'ce. SenaafUonaJ delaria hve. VIP. 2007 
Montroae. Chicago. 6D6lO 



ASSEMBLE PRODUCTS AT IfONE. Mwvy upportunaief 
paying High WnAly PrpM* pre»«4ty eviiiable withw kh^- 
ment. Wme: BLdmesMS, 92B BngfHen 1 1th, BrtMMyn, New 
YOTK 1^235. 



Piano Tutwig quKhly leamed with 3onn Mudy cumrt- 
OiplDina granted. Amenoen Turvrg SchDol. MOSO TplMf 
OSe. Mur^n Hil. CaAf. -K037 



{Cflffikiiiad on dext pegel 



BUllNE^ OPf>ORTUNm£S 

iConlmuHj pi«c«d>rkg p^gt\ 

PICTURE FFinunp— i\A v BparB-iirru tHJSiw». 
furt^^Bmvflh N^bMH rxHjnw ' CuHto To PftAure Fr^m- 
kqPr44i14.' U.00Cu*rcinEnd- Fmirjrnmg<iu|>pl»9f CBflak?g 
JdJU, 126 PM SAvbMh Ntfiti, MirHA^d 

&S343. 



OOHCftETE SUkK ^aiJiinK. CclaKig £1 «1. Pc, it. Oiib. 
Bm: 3740. Papfl C4v. Sotflh OakaVi S7?0? 3744f 



mPtt^ HVDIUULkC JACKS - DETAILS FREE. 
Wm^E; HVOflAUIJC PARTS SUPPLY. KX 

BITCiWliS1/IL4E. TEXAS 7i»Ci. 



YEMOHiG MACMIKES. No Hllin^ Fp^lIbg earn 
PC>A4 e. 'B»g Calato^LV FREE." Parkw?TV Copgr#tK>n, iSOO 
PMS Gnw^dfiHlg Dmv. TimAniurrt, Marylbod 21093- 



|1,m.n) WEEKLV Pwfibit ftTjnzing Bdby Sfturi FREE 
BHOaHUHE SHOWS HOW. NBPM.SaaAirpon.Sebing FL 
33S7Q 



I.EAHN Sowing htachiOB PApak^. Man. Woman Lucra- 
trv« PVQlrt$. Orea^liH SCtWOl, BOk 5104, 

^pAKw, kHta 51301. 



HAKE IMLUDftS MAffUFACTUfflNC @ATTEmESI!i 
SupplMi pvBrtabb. Eveflaaf. BoTt 369. BogMd. MJ 07603. 



LOANS INTEREET FREEH 5«ivt F-nJinl law 
WIPES OUT DEBTS!! DBCaih PF1EE13 MbfUrwiS# B. 
L«0rw>g«. NY 12&40 



GET flffiM uunfl OTHefl PEOPLE'S WONiVM Unique— 
Jprauvtg bupinfsv'' PHEE11 FinlnCd CMiultaiil^ B. 

NY 12510 



CUP ntwHffpv ripfnf - J2 - $25 EAOH!E FREE R4^' 
Cfapp^'^- NY 12510 



SET WCHli S#Cf^ bring* Cm#i 

Credit! FBEl r4^n>! M^tFlKiLS. BilHt^a, NfV 1251D 



NEW cHufhwy in tHttwy raooodiborpkig. EigrYlaen mvittiB 
guaifi/ibea maarm Eq Pr^rt& Fasi' ! Eltctona. 7< t^ Gabic 
Df., Uth flock. AfL 722)06 



MAKE B4<a MONEY REPURjM^ WIND$HELD$ & Plaid 
caul up 12 W.OW rwly! can tOlufree lar Yaluabld 
FREE idpCrt. 1-000-321-2597. GlU-WdU SyUem, BOi 
5765D. &BfUl. OR 9770&. 



Hi,F0E prcJriK! Rkdi-kH inning uhkJ ckr baDdTidA. B4Crab 
donH ten. 54amp pteaBa. Baltery Onllal. Rok 33D0. 
Hlchory, NC. ZH03. 



I HADE M.DOO Vw bv MaitordBri H«t«d ?1h»r; m^hv 
™w’ Ortails iic. TorteV- Bp^ SlSYV. Vpeilsnh. Ui^hgan 

4eifl7 



SELL Books by Mak DeaJeH£liip-25c. Midn-aal. 9o>: 
UR2-PM, SHaikam. Wka. 54165 



PMGfc . . - TREASURY OF HOME SOSHESS OPPOH- 
TUNTHES" - - UAMjCO, HOK M370, HAHTLETT, 
TENNESSEE SatUrDClTD 



UfETIHE Sorijr^y. M^E-LtwpI M**?rder Tvrti OpF^'f^'- 
ia*. Omnl-M, l0 Odk Land. SrjiBtin, CA 945S5 



LEARN CokJ. -S'lwr Scrsv^ R«yding Frp^ Infar- 

rniriivi PKVcIirg. Eoh 112i6P, f\i}na, NY. -535^0 



RiMEXMATE IWPOffT HUSHERSI EuDOpean And For East 
CompaniH Laohiup For Ivnparlars. Agenta flapnes^maiiMes 
Oyr TELEX URViCe Slpri? roo A1 One*. i.dOot OI Piod 
IKiS and Lm« WfTbi-' Ailqk-C, EAxI 53Di SirHE, New 
York HY 10022. 



"OPefiATE SNcUmfl PROF ITAi&LE bueiriBww it iKjm* " 
DviBiif . FREE ... OB. Box i36frPH9. STAMFOa^, CT 
UM4 



ffiCTCLE UETALS, HD, HOT BEER CAHS1 Easy £46S 
*Hkiy! Frea ln4wTUtHn. F^ydar. Box I2i4. Franhiin. TN 
37065^1274 



MAKE BALLOON AHHUU-S. Weokandi SJ7.5DD Vaady! 
Fru S^wta DelAjUr Write: Funnymvi'a - PM59. Boot 260. 
Meundna Bay. Nflw Todt i3607 



coNOCPTSEviEimr r rewardihg hew rushers ^ 

FREE CUq4*te. P.o. Box 2453. Fmanaa PaJlL FL 335C6 



CARPfTLAVERS Eam Id $4400- lAKitfily Ew 
Tra^iinp. &g Demand. Frw Catelog C^poi Crate. n15J 
Ave A« 50 . Cflmjnllo. Calirarmo 93<hD 



IMPORT Europwn A^jQmoWps Sbong doHir rnwns 
Strong pnahte Boa. 654 N Michigan Amq. Chiefrgg, il 
BD611 



RECOWrrm -JUNK" 6ATTERIES. S40.0DD y^ar poB^ 
aiblfr. tp*rO EbiiO. E**y! Pm d*4k*: Ow*n 77lPM. BaWP 
GfQuwi. Waihingten 96504 



GET RICH WrTH YOUR MECROCOlHPUTERi! Fm 
dHHjis. Harttfifl iMSA ShiijidR Fid. Car^-i u. o^d 

H-K. 



SECRET IS OUTi COMMERCIAL Q-USS INGTALLA- 
TIOH Hmr-TD-eock From reading TAPE t4CASURE ID RUN- 
NING METAL E*rn Ovpr JM.MO V«rly. Rwh: J7M 
LdfliFkoa PiAtliiltert. P.O. BOh 372$. Hurriila. Tcuh 77347. 



NaelCRDeR fORtUHES. Bwte Wbolesale. 1000% 
PflOFFT. BD*odfve. Bdk i 140. CaarwaJtef. FL M5i7. 



SEAHCHIHC FOA success? ^bO h*1p'^ Free .nlpimr. 
lion. M05. Vandemtre. NC 26587-0175. 



INCRSDiSlE Maner. £&sib^ I.idM Prolilabie Ma^ 
or-flpr Bu5in«5. Fpw DpialS ONBI.Scik l77A.WirrSldni.Ofl 
97496. 



PVC PIPE FURMITURE piy? btg. 5tir1 no-y^ Turn ycKJr 
spflr^ hours inE^mye^SOprglil* FrmdPteilS' Owen. 77lPF. 
RlOlle c^p^^d. WMhingCon WW4 



CLOSEOUT SOURCES OESIGHER CLOTNIHQ ihe 
loflri^B draarn. £3 enveidfw Leon niaisg. Aft i. fi/Qy\t. lA 
6251 9 



BUY Whplnpit Cpiptpg £3 00. Rplundaw*. Chary W&i 
OnMr. Chary. Nfw Yprk 1292i 



HOW Id Start and Dfur-au ytmt -own Fynhcabte Buaneia ai 
Hama. Fm lOtornialion - j.l. Hich±. -8907 Blue Hidge Btvd , 
Kanus- Crty. Mtefioun S4i36. 



"SELL HONCYF' Become a Loan Broker' Fr-ae delaiis. 

Financnl Plpnnir^ Ocpl. PM-2lO 2l0 Sih A-ieni# Np^ 
Ygrk. 19010 {7161 70S-9U3 EH- iffi 



HEW, Fanlasbe Eaminga. Great RapaaL Busiriets. Beal 
VirV Repair Syslenks. \k.. 13459 Krf-136. Dallte. ti. 
752« 



EXTRA Eamngs' Add F^shigr^ab^e Meteirnash. BeacTed. 

EmbrniOpred htenpO^gs Ip ygur linp' Whip Midland Mpil, 
□«pi-PU. 10? Godwin. MUtead Park. NJ 07432. 



SELL Bddha by Mai. 4905a PnriE. Lrterangra- Frpp. 
Tmi^alea. Bdm B071. Mbuquenque H. M. 57196 



STOP DREAMING! Noma Bi^inesses GUARANTEED bo 
Pr^uCt FREE DBiaili. JP Er^prprispj, Dppi- PMl, T 
Wndawy Ave.. Trumull. CT 0651 1 



HOW te Slzrl nfedil drdAr buSibaM pi hgmf- Frp* Dplpits- 
EMD-PM, Pg. Bgir 37£1, Mis$iujppi Sipip, Mi|* 39762 



HOMEUADE BOOKLET BUSHESS- &g Prd^(s MmM 
Ewy. Fr#p Inlgrmnrpn. Rwyr^r. Box 77070. SlBOiOfl S. 
Vwicmjver. Canada V5FI 5T4 



FIRE YgLT Bros'" &JCW»1iJlyoperaie¥OurgiyritHjaineM. 
. . . SKies rev4ilad'! Wma. Hdrvain, Bdit 17650-PM95, 
DWfla CA. 02117 



PiAHOTuimg BunnetL. Im* mvD3LT-?rn, tran:' Fret 
inrgrTvmon C^-ecrs. Bda Urt^in:i. IL6 i501 



PROJECTION TV Make -USe aupmbhng PnqesborE 
. . Easy . Ftexuhl mmpBratiB In 92 500 prcfOCIdri 
Ycur Inlal ccol tes3 than £20.09 . . PLANS, r LENS A Dpd ■ 
ate mlDM^^n 517.5D . . . llluMrated pitermaiicn FREE . . . 
MacMXMrTta-B.AX. WashLigian CrKSing. Penrflylvaria 
19977. Crgdilc^r-J OM^ers 24HflS. f215J 735-2Bfl(]. 



« OAT Weanh Femiuia Loik invewmanl Free Delaiis. 
Fosfcf. 6M0 Selma. *^PNB£I5. Lo» AngplK. CA MM 



SELL bw*ts by rn»i jOO' 9O0^+ prdfil Prpe *aies kit 
Spwdtggk?. 236W-9R Mms Cip^plind. 0nig44i2S 



TAKE Commpnrf gl Vdur Lite' PnO^ppr »i WJUr gwn Ptgirl- 
pbi* bdtinpw hdrtW. Frpt lnt(Mni*6dn' HB Crt#Bwp 
Sarvioe^. Irk.. 2614 N. Tanas. Orange. CA 92655 



STOP 9-5 BLUES. Unique Munuympkirig Hgmc Fnter- 
priaea. FREE REPORT. InteMOil. BdR 151B, PiMlIte Pdr^, FL 
34290 



By Mail! £50D-S25.00Q Fast! Etey! CanlriKnlial! 
For P\ki ApfAcatHn Whip: Accurole PM2. 2(20 Crasbinoar. 
tiashyilie. 7N 372i6 



FREE CabalDg Honw OosineBa OoPDRunrUpe. Books. 
PeporiE. Voungpri. Pnncplun. iwa 62765 



TOLL FREB Am«zing ProlrjE g«yn Bros 440-A24-7U6 
gpprpLgr 17T9. Urnimiim Innftrnpnl 963C-2S- 



NEW LuKury Car vmhoiii Cotll Write. AMCO B, 1601 E. 
Mbmh. PlemhaU. IN 4916B 

HOWTOMAKE UP TO £790 NEAT WEEKEHO. Hpreipip 
tiMfl guKte Id quitk tMh. SPIP rOR FREE DETAILS: Fdrtion 
DeMAa. 735 Eaft 4250 Sdiilh, Ogdan. Lttab U4D3 



MONEY OpporlL^ity. Free Detaile. Edsinefs mtermatHTn 
ftiii'itjiud ffller^ris«. Box W10-A. Jor^eebdre. Afl 
7c^Di.eoTd. 



CflEATING SECONDARY INCOMES N*i.- Pre^n^ Cav 
am ... STOCKS, RONClG, REAL ESTATE. MUTUAL 
FUNDS, IRA'S, KEIQLIOH. For Prugrem Cbuatte ar^ LMva- 
tijte, unA (9.50. Chaek ct Money OrAar be. fljQ.I. 
DlGTR»UTOFtS. 11219 Munpl Av.. 5u. 41D. Baton Hooga. 
LA7M15 



TURN S4.00 inig £39.96 {Wg«Muriung>. PWip 5hci^. 2 
MOnill, hlOO^Mlt. NH 03106 



NAME TOun iriCQMEl HnnHi^nt. Mteanaiaa' PROVEN 
nolhcd. riD Spiling mvenlDry. Oajiy pnTirte. QUAR.ANTEED1 
Send 22c ^^eCegp ter Fr» mtermaiiDn Today' CenPrg. BdK 
1013-P09, Lp Mp», CAM041 



$26^60 ■ kdur tr-Dfri hCnte- IJen, wompn, pltpyp*. IrhrdBdiaia 
Otpdrlunrtv. Fl*hm4ni. JlQ Wikh-PM. Ar^4, U SWlO 



ItAKi m^npy *£ hprnpl hAmdipdl gr [rghliblp plprip. Fr*a 
irn»mauan. GAG. Boit 124PM. MiddMOwn. CT 06457 



l£ARN UaRHOH RESiLVERIHti Irae irilormatiDn. 
Sf^rDratr. BdH iZ7. Larv^dewna. PA I9o50. 



SMWa-HOUR. Amumg neeioreton Fwk REPAIRS 
Bvmpd pnd DRrnigpd CdimNnopa WITHOUT REPLACE. 
MEHT. Ppripw. Bdi 19730 Ft. POrtJpnd. Qfl 97Sl9 



VRiOLESALE FOR HEO BUX — (IjOGO b pouiM. Sfll ID 
Bteras. a#aiinwalBu paniea. HatuodeUe $5 bringa hi^a tiba- 
iDg andDonlKtenliBl pDce IraL mSw Cg.. 21S5 Vardugo 5*wd . 
Stirte lOl. MoMrwe. CA 91C20 



SEVEN ^Pt prqinJUP Heme based bJi^Pu^rWOrk 
HO^> Rnpirth.pgBx i46.Htbg. N-C. S76i 



tSW.DOt Weekly Poesibla Ma^ng Ojr Bixgiar A^rm 
Advprtii*mprtl*1 FI&M Merghpridiwng, Sdsi 6Bl4. CNcAflO. 
III. G0669. 



S1.W Weekly Hgme BdvnpH OxpOery. BdK 20i9’PM. 
Npw Ygi-k. Npm York 1Q163, 



FREE OeCfliia Biwesa programE plus FREE bgnuprt. 
aUARANTEEDL L£P Mvkpteig. Ctepl. FM91. Bnx 337. 
Cht»n Park. NY 12065 



f1«.Da Fram SqLAa FtAt Plywodd. (Hugn Damvidk 
Revealing PiocA 25d- (HelundaUei. WacriNyFi, BndgaMatar. 
Mass. 02324 



SAVE1 Tw4 ±iamps aend4 yeur nama a Thdusanda el 
Ojppdnuhily Advar4iur«. BAiiOt.-. BOii 4222, HDbkteM, 
lllinaia6i11D. 



COHPOFtATE INCOME wrib thia t:>na Uan Gusmeu. 
Today. Ban 19636. PodtenO OR 97219 



PROFfTaBlE HOm BlF9tNESSES. Free CWal3. Ra^h 
Do -:d Oi . 7ig Fyply.n N E., Cror^l fl^Firo. Ml i9M6 



HOW Id atari and gperale yoi^ di^n pigr^abip buvnpH Fi 
hgrnp. Frpp Dplpili- Ron, 109£9-Vpn Rgrlpn. BfllAcnMar, CA 
90706 



£1000 Weekly, Ikipiterdpr, Frpp DpIpiU' Nudhwirld. Edit 
11304. 77263 



MAKE VOUR FORTUNE H NOME EXPORMUPgHT 
BUSlNE^ even odara-brne. No artpa^iance aortal. Free 
reflori Wade 6715PM. Saegtrs. ►AHjeton. Tn 77ott 



STaGCERIHG Pralrb -ii aparetra HOME PRiMTINa. 
Easy. Free NoimaKifi Prindog. Bo^ S6297. Cgicrpde 
S|}nn^. CO 60936 



HOW TO START AND OREflATE YOUR OWN PROFIT- 
ABLE BUSINE^ AT HOME- Th« new and exirp^rdinwy 

bodk rpvpilp seven <yt m* mgfl pghublp hgmp bupd 
nt4f tp! Leqpl. Inpippniwa. GuHrentepd 10 H pr pr*C1kal val- 
ue DF manay back 'For datailj: undatervipad eddretiaed 41Q 
anvetepe to. Ci.Vt Adverteeig Cd.. 2717 ^ach- &ox 4352F, 
Muskeg Hte.. Ml 49444. 



EaRy HUSiheSSi Earn Si.DDOa WeeMy! Free detnif. 
Whip Of Send Stanipad AdcFPBUd EnvelDfH Todco. Depl- M, 
4fi9 Wen Oliw Avenue. Berbink. CA 



{Conllmwl on rwH p«{a«ii 



SCPTEWeEf? 1985 t65 



HOW K gvi n frinH ^4M. FiXir fty ry^Mrl^ \Q 
twCOfnf-irKhpvndpnI. $1pptrjf flap ir1Akud»ari9-. FREE 
^nhrdG4r»A^al, S530Philk(i»ltghAav. isudf ^OQ. Oepl M9. 
JBcJiunvih. Fbrida 3Z207. 



%^JK M«lB. na™ Id evflry adwrUMmem hnjm. 
Worm. Elm. Normani. OkiaiTOfna ?30M 



UmCLIEV^ei-C hKX>nH> s«ll &n^\a Br MOjI Delai^. 
Fr4r»94- Boh 7038. Tampa, FL 33673 



EARN HIQ HClrNEY DOM WHAT VOlJ EfUOY. 
DETAJLS SI (REFUHCKASLEt. RESEARCH. TO 
£TOf#EHAfiK£R D#tfV¥. WASHiNaTOH, PA 1S»1. 



SELL DADGEanO BUTTON Mjchinns, SupplioapinbiEka. 
nuriors. Kv^h$m^ 6 WVt Drtb«(r Mtq . 39I2K West 
McKin^y. IMw^phpa, Wl $320S 



S3,m UCitMy. 4rt1bimai»tio BtiArfiaBa Bnri^. InriialivE- P. 
Box 1Q1719. M«xar»0Ma. VA Z231D 



YOU CANT LOSEr TqIIo* Our COMPLETE B4eq-bY-5l«P 
QL^e bo -rurna boBinefis &iiocasa Fraa -Pr^^Gperitv 

ProM. S05 W. MkHIsIipW R[J.. Sfjibe W3. Moyni^in- V\^w, CA 
S4443 



CHE4KAU SovTQO- Biismaa. aumog invt^KOfy- 

BOi 1fllA, Brt^lWM. MUd. Q2135 



vrdftLDB 3atgw\i. Bt\ow Wlidlesala. Cfoseoute. 3b 
Cou rK not Fr« Cart a toga - Sam pies. Frw Mlofmahon World. 
P.O. Bo« 1269 T?. Freedom. CA 9MTMK9 



EtOOtYE wHWy clipping ^rlidos SelFaOtkBsOBd. AkTiped 
«nv*k}p«: N«lrgntJ. Bgu 3S77&, L<4 Aogolai. CA 9D03B. 



UHH^UE, vAfcd, uolimicod liruocial opporhjriily Our vcAjine 
d ^cnUkrtg Ihia year, and wa naod daakra. Wrrfa. RAl Log 
BuiHinjl, Ino., P.O. BOul Z37FM. Mb. Uprton. Yorx 
13809. 



NEED EJtTiUi CASH?? Buy wnotwaW^soll Fu^ pari- 
limo, wpfk Irgn^ homa. HurKAsdi u\ Hoffis^ DMuJO — Gldbal 
Oifta. 1233(P| Wf Hurtq. Pod Chartotna. Fi 3394B 



RMS, WATCHES, JEWELRY -600*^ Pwer^ Freg ^«s 
((d calatog. Galaxy. 302 1. 600 Third Averse. Naw Ycirk W 
iMit 






WAGE-Eamar! Bom WaaHh^*fcrt Wa^order Schafne Gua'- 
antewa GirfB. Rubh S3.00 TafyKx PtjbliEhing. 4 tMPM 2 
SooYtf. FaBugo4Ha. MS 39667 



PHf3FTTASLE GOLD FOIL PRINTER. ParaorvaJua t>if£- 
neas carcB. pencA. mbctifla. FraeDeu^a. Gwl. POB2-49B& 
[GGJ, Tam(M. Fl 33623. 



FANTASTIC SECOND MCOUE BE A BARTENDER 
(200- rppprE. Baflpw PO 3-14, PhncBlnn JCT. N J. 



MJUtiHG EXTRA MONEY MADE EASY. FREE Sobsenp- 
iKjnloOppOitunrly ortlers hn^rKJscJ pguin wnfys 

Wrfl*: C^^rlynity. D*p1 Fl6. 6 N Mic^igar^ Ch*«igp. IL 
6WU 



SECRET IS OUT Cum Easy Mc*ieyAi Home Frc«D«LHilK. 
RES EM*rpfifi«. PO. fca 1lM20. Carrpincfl TX 



ALWAYS tia«i monfly. Free drtaJis Four ^PMM5L -1729 
Am^, Fair CA 9563fl 



NEED Moneys W Proven Soonew' Rush JJ.OO Taylor 
PuWishir^. ^i03PMi S«wi. PaKagpda. MS 



ALUMMUH SCRAP - Rb^Ib yojrsBlI - HAKE fU.W 
POUW]! FMa imnnnaiMi. hduatnal - PMS9M. Bdn 127. 
AloKandru Bay, Nay^ York 13607 



MAKE fbiibtt Stamps. Hghly P^afpcabla 6uaii'i»a. Free 
0atail9. Stamper. POb 2ZB09 (CD). Tampa. PL 33622 



FANTASTIC earrviga maihag rvom henw!! Oiler. Ruah 
Stamped AdOTeased Envelope Imdepal. P-B X176ba. Fcyt 
Laiidardflla. FL333ift 



Get RlCHir Secret lae EnkBEdea daUs— E kt^s Casb. 
OwM' FREE lepDd- WeanhkJi B. B*nge, lyv lii lO 



BUMPER STICKER PfllHTM DEVICE. Cheap. Sirripie. 
Purldt*. Free rfote**i. Burwipet. POS 22791 iGGL Tanipa. FL 
3»». 



166 POFULAR MECHANICS 



TURN YOUR THAVanCTUBeS IrflgCttti. Pb*iit^S» 
Be %SDO lOf one phdt> mbrrnairve rapgri $3.00: AJD 
EnrtMpnaes, TranarfAve.. H»ghgn>v4. Ca 92507 



EAAN EXTRA INOOME. Babrwe ypur roodbud^t. alasty 
Oppcriuryy. Ire« daCajiE SUN^NE HlLL, P.O. Bom 77. 
Alton. New Verk 13730 



$m.0Q A PAY PftOFIT 

RESTORE wtl cell baihtrirs Id riAw nte. Erldtcqa 

S5.70 check or rnoney vUet lor details hew we de tr^ia h>r a 
coi1 leEE Ihan J3.D0 eac* Dar-Ra^ Battery. p.D. bok 3B8. 
Dariir^bcin. Indiana 47943 



MAKE EXTRA IWHEV FOR CHRISTMAS shgwir^ Prx>to 
birlhrliiy Cahiridar in your nwn Irgme Frn- OetlilE. BiiHidav 
C4jb, Box 36 A. POwdI Plrvar B-C V^A 4K3. 



HAKE THCilSANDS ANYWHEHEI From heme! F-ea 
nrarmalton Achor^ . VaryJamera, nC 38587-0175. 



ACT UKE A BANK AND GET HICN. BdnOw urtlimriBd bJ 
apqre;iimalaly 8 ^d. ipww art 12--k8Si (irweaimenE cned- 
Sand El 5 Deprt. PM-M5 Kennedy L Aua^iacea. 12434 
Cedar Read. C4eyelarKl. O^to 44^06. 



EARN up 10 (2000 every waHkH-hro. Wnrk^tligmf- Wn^- 
URBoohE 27833-A Carnp Plenty Rd.. Canyon Coumry, Da. 
91351. 



Get RICH' Zem iriMeEtmem No Btf rowriig. F«ee D« aJi. 
FbElar. Se4TTka. -^Pe^TZIB. Lw Ar^alH. -CA EHOZB. 



PROVEN MONEYMAKER IW^ PHOFR GUARANTEED 
Oatais Free. ROThROCK. Bor 55. Blachabone, Mau. 
01&04 



NEW LuMury Car wrthcut Cas-V. Wi^a. AMCC 9E. 1G81 E. 
Man. Piamiiekj. iN46iM 



HAKE hu^e maiorder prohla $1 hdma> FREE DETAILS^ 
Tim Gorman. P.O. Boa 2794*. Temoa, AZ S5M2 



BORROW By MBjM 55DD-525.00D FasM Eaay! ConrtkMnhai! 
For Into Appiicdlion wrrte: Accurarte PMi . 21 2D Craibiudi, 
NasJwiifl. In J721S 



INSTALL Ftfrudenuai Gutlar ■ fipod Mpneyniakar. Steady 
Dernand. E^ayT^ttwrnBeiiBjWa Trade GamFnarxMi Secu- 
rhy. EiCeHEnl Side- Lmm Fgr Carpvnhfri, SrriaJi BuiUvre. Odi- 
eiS. P40'9 SPtreiy RkvOaMd. Dklailf Free ■ Wule- John 
CaaaiLy. Ban ie7i1 Hduacon, TH 77022 



WIN AT BLACKJACK1 Eifpertf Durdeehg^ahpw. Guaran- 
Iprf 'a*uh» Send J6.W: flepwy Putficahor^. 2z8 Volheri 
Sireal H^hlond Park, N.J. 06004 



REPAIR GUITARS ror HONEY, Prd^>onaMy. Complete 
Biej^by SeepCdurAe, puipaid. 95^ COURSE. Ben 4i3. 
Summer I and. Ffoiida 33042. 



Sales Agarna Warinad Ndw. 5 bII unuiuM mQoeynmking 
DWOMunity bCCVe by mail, lull det^A- S1.D0. S-E. Parhpm 
piibiicalic^. Z4D Nagle Avarvie. Naw verx. N.Y. 10034 



GUAHAIfTEED Monihly moome Plan' ^rvv dftiiiis. 
ReaeareJn. PQH ^46-Nebo. N.C 2B761 



hOw To Make A ComeOacK. Delaile nea. Booka. Suoe 
PW. Bom 14S. lYa4». fL 32694 



MAKE ME PROVE H— Dare to ima^na-^l .500 weekly. 
(JM?40?'69t2 



MONETI SuCOeuI Yqu Can Have It All Frea Libqraiurie. 
Uririec EnrtBrfpfaK. &e> 1B7B, Freepoh. PA i6229 



Carpet arid rurnni^e ciaanin9tkJiine$xc4n-pafLaried'lv 
lasB tfiar^ t*OD.DD Ejtpeneriee unneooaaery. aa irisiruftigiq 
gven Breer^ Carpel MbcIwih. Monmoiiih. Illirui± *14^. 
Phone OMl 734.BOM 



CROW RbCHt Serrm federal Program fleveala Hdw! Fre* 
□■leils. Bhic 166O4PU. l-ldftolulu 96B15 



ADVERTISC Free in M7 Magaeir^ (5 90. DYOowry. Box 
nN. AllnnlJi, Gegrg-^ 34S01 



EARN SiO.OOO.M Npi RecrUing Aubornoinie Catalytc 
Canveftersi Send Ji(95 re uniied Stales Scrap. 3316 E. 
SlAuiOn, LOA- Anggln. Cn- 9091 1 



EARN 65,000 ANT WEEKEND Amazir^ rvw syslem 
rirtakea il euy. No mOnuy riBBdftd- Skvpiitai^ FREE PRDOFd 
WMe. Crossroads. Box 5097- lABC.^ Bebyl^n, N 1^ 1 3 707 



TRI4 IS A CENTERED MNE AD 
NOTICE norf d sifihdadut agairw ih4 olhor tdx H ygu hke rt. 
ask tor rj. The charge lor ffna hne laonly $40 jDO The rfinAjn- 
der ert your ad staye Ihe sarhe art 16.25 a word Send ypur 
rwuest to- PM ClaBSilfld. ?24 W. 57th St.. New Yoft. NY 
IW19. 



KIAILOnDER OPPORTUNflTES 



SENSATIOtlAL MAIL ORDER PROGRAU1 DyniurK, riM- 
ihPevel BnlMni. euy. prorthntAe'" SASE: lo Tune Piarifi 
Sva.. BOk 8077, New VOrk, N V. 101 2& 



sEAniJw 

^IMALf 



$5«L SIDCCUviin Pl*r><4ibr^ rabbni For ui. Fr«« dBUria. 
Whiea Rabbrlry. Bo;i 49FU. Clarence Center, NY 
14032-0040 



RAISE HASBTTS SUCCESSFULLY BB Page BdOMM Tela 
HfNr. (1 00. Amefir:an HaUnt Aua., HI. P.O. Bom 428l 
BkJorTwglon, IllirrfHi 6 1 701 



EArmfWORMS, UVE BMT 



FREE Ld^ra^jri H[we Fishvigrinj, Cnckets. RedwOrtts*— 
1OO0-H.95. 50W-S43 M Book gnlA^ And Wh*r9 Q SM 
wnh Qrd4r- Carter Fi^hworme. PlainE. GA. 3l7H 



Of fNTEITEIT TO ALL 



SAY GDODDYE TG GIGARETTEEH Hi?w puil when 
Apfmjachei Ipi' 64.08: Rp^ Service* 8 Seyr-pv4l|. 

New JerUy D8S72 



SEVEN USA Hi^-Hijk Mw *4-00. Lucky^7, 1* 
Arlmgbon Skid., North Arhngaxi NJ 07023 



FLEXIBLE FLAEHUCHT Clipd Onto poCkfl l«eving head* 
Iree. Fleitibte 5' ahatt ligM* 4rtfkult areu. peda^f For att, 
homes. -^or^ahopA -overall. Needs 2AA bailarM. on^ 
63.05. SaliB^acrtion Cua^maad -uld 61.DD Tor stHputhg. 
Varxlea Gilts. 4088 B. Yoaemibe. Denver. CO 80237 



VACUUM Claanata -piUOur^ PhCH 'Hew' RlrnbOw 
6399 95, Kirby. PilUT Queen, COmpW Dv14i4: ABC VACuuhl 
Warehouae. 5726 Burrwrt-PM, AuMia. Tex» 7B757. 



SAVE Up To- B4-S On Booka. Wfrte Today For Catalog. 
Eirmpnrre. BuK t*49. andgevibTy. IL 6<M55. 



PRIVACY CATAI^G. Ca^n ncome oppo<tunrtjn. SktM 
l^ni. Undergrgurrd buHineeava. Nw »dv4ny It 00 Eden, 
Bd:i B41D-PC. Fountain Vallwy, QA 93720. 



STQP UNDERARMS WETNESSI Don1 Feel embaniHod 
and urv?c«TirtgTlH>le any longer iNm nm ffliut rnon peopM 
<ion1 know. SeiiiFaci»Qii guarantee or yguf money bvA' Semi 
64.38 r^Ow Lx help b?' T. WUliam EnjerpnieL P.O BON 
913-0015. I^quah. WA W27 



TRUTH ahori eve nxrrt». Free FtuOi. 9*flP Meimell. 
NuhviPe. TN 372M 



PGKERn EXPERT da*tribe4, ipKhee you » fAty IH pC^ 
ular gamaa. 'Wmnirig airala^iai Only 63.5C- -Sunmar, 
372-lPM Ninth. Fa-VflW. NJ 07622. 



00 you KrY>^ Ahera to buy avarylhlng *holeaaJa^ Fof Free 
irvlpimatwn r-ffiB' Id. Crayon Kavan. 125 Romeyel Avetwe, 
Dumonb. N J. ■076B8 



2S PROFESSIONAL FAlNTM TIPS. (3.08 lo: Pina Gem 
IndLHirte?, Sgx 2ii, Saega^B^mm PA 1(433. Pennaytven*a 
rbtklam^ add eu. 



FREE. Imereaiing, likidiraiao Ser1<-impffguerT>er^ BqCk C 4 e> 
abg. Wnla. RobefT Darling Bo:i I8O33, Qivr^, FL 22H0 



FREE FhgmgiionaJ Albums. CoripB*1 Tickeca. SlareoSu rtc. 
Inrormaiioh- Barry Putsfleehons. 477 Mnd Slrael. Brmkiyri. 
NY IIZO9 



REMOVE Hard Water Slaihs or^ Tmlert Bowla and GHam« 
Tile wrih Snap's Pads. Send (1.98 w. 17817 N. 2nd PI., 
PfiueniM. At 9Sfl22. 



WOMENS [NTEREfTS 



PONT buy qums 'naKe Ihemi Beaunh^. wanm. ^ashaUt. 
Inaemi^n? 65.(0 Qrandr^HS Best. P O Bd!* 42oA. Johnam 
City. N.Y. 13790 



OF INTEREST TO JMEN 



AFRICA CALLS vdkjnieer 4ix 3 years sir^l* CaBKHK man 
tvorussdnafy quplihed- M«ignirree (V Airtca. 2029 WhI 
MO'oa Ave.. Chicago 8. -60645. 212 274-4232 



myvEnmmENT surplus 



IS FT irue you can buy lef^ tijr 644 yiruLigii the U.S. Goy- 
Btnmanrt^ Gar iha raoB bday^ Cpu i-3i;-742-i 142 EM- 
71 32. 



tCeritInired' hi fiaat peg*|; 



GOV£f?NMENT SURPLIiS 

<Contiwj*d fripffi |>racffdlng p*g€^ 

BIX] EqKinwrB, Pd^e 

CMKg S?.M. FW flflnfc ^iiTfv Wafvv. 1 2> ^ Monn»y|h SCfiflBl. 
FW Bvih. MJ 07701 



“{^^tlttilPENT aURPLU$'' JEEP^ S30.Oi\ iJOOQ.OfX} 
tlMH' InFbfmtfon Vnjr Jmm. 1-BftS DFF1CIAL 

aHECTtMV. $2.00 iGuAdnlMdl. -Surr^L |A^»|. -4620 
WlBCOnun HcxtthrtBl. WASMHOTOH, D.C. ZWII 



LOAMS BY MAIL 



frOflftGW# KS.OdO 'ovflrriflrrl ■“ AriyPurpaM. Amp Irxleh- 
nrt»*v‘ Fri# n^pon' Suwom fteMBnch. Bon 

In^n* 4$;i9. 



C«H Uwns-SMO K5.000I An EigiW- Amy Puww' 

S<?x C-1S, LyrttW04h. Nrw Vpik 11^ 



I.OAH& &y M?m eUBiflntiewJ' Bofiw Any Amgunl' Frvv 
Applicafltons Crodilm*5tflf*. BOi 507 PP. 

Rmi PArk, Uta Varit tlD02 



VQI^ROW $440 - 140,000 Civprnight] □□ yfiur itg^AlurE-! 
FrtiyAna RApB^ Anylime. FrsA- dolAifl' lalbhauM- 

PU, we Pan. San Hmoica. CA 94109. 



Wfiil-MBVIarcand Quaruitepd' Wnhout Cradjt-Ctiack^ In- 
BtAm Rbfiy! JLV, Box C40. L^nhKMk. HfPtt Y«k 11563 



HONEY Problem'? Fr«a Buk daacnb« Laa«. 
OovarnnHit Grants. Girwr beoarita, AvAilaola la irxliviOusIs 
IUh: Aauda1a±. Box 9S-A4 eranklya. N#w Vark 1 1Z35 



eOflPQW $100-1140.000! Inrt«m Rtiptv' Ca-digaafa' 
Rrth Swtfvd Eiiwrtjp+i Firtiftciif BO* &4a{Pj. HtehflrclMn 
TX 75040 



eoinntiw By hUil' $»0-$S».(K0 F»1> E»y> i::anlidartiiAl> 
Rr Irtfo ApplicalKin Wrn»: Accufe^e PM, ?12CI CrstlbKibT. 
hlttb*. TW 37fi1S 



QUICK C»h LQANSr Wrt1»: FiCPA. P Q. $gN 74& 
Plngormififl, Ml 4$ftM- 



e$TABLI$l4 CRJEPrr &rt Cr+6ii CAr*. L*w ImeitaL 
Low. DMAjlt. Bksu. boa 1624. Faft Le«. ^ 07024 



PCPIP0W$4OO. ' $40,000. inlarpTi tiA*> EvaiyW ah^ibu. 

Ram inyiimF- EjLjlBm-PM, 6Q21 ntdtep -fl. 

T«iTiF PMk. H(J 30S13. 



PORRQW $500426,000 InlBrosI F4 h> ftApAy Anyiima! 
EKflW Wnl«: O^Jrty. BOi 5a7-SMN, FK^Al Parx. Naw Ybik 
11002 



DIVORCE 



Ymmmo inrormanon $2 00 HEN'S HFQFfTS 
AStOOAltOH, I7fl&4 ILyoneJ, Fcnrtl LAh«, UN SSiHS 



PERSONAL 



BIBLE guuldu aaswarri. SLsmbad B^velopa. Syhyi 
k7l67 BenUar. Da1ro4. Miditgan 44219 



REMAtUNG SERVICE 



FREE DelaAal p«4a] Shofipe. 395 East 909 Scutfi. Sair 
LHkjQ City. UT B4111 



FREE HafnaMrsList. Agents Needed. PS. Bcic 2HS4 Bdri 
AiibniD, Tax as T4229 



TRUSTWORTHY roAiarong. Stamped iBrnaiis S> 90 
bamond-H, i29A. CaPdo. Texas 76o29 



LWhHJfiTED ADDRESS Di^aal and COnfVlenHl. nern^il 
lljOG Slagle. Mb 4 PorwaiPinp SwKe. MsO S- M?m 
Houftlofi. Taw 77D?fr 



CONFlOENTIAL Mn Recfl^mg Fijfwpriing. Mail DrC*. 
Bd* 1K09PM, OriandG, FI 32S60 



tHBCHEETflacsving Fo™rping. flemailmg Vjyghn, Bqk 
31B1. Cutverofly. CflUfofnia 9023i 



VBnGEfHA Full &arvn» Conlidenbal, Depe^idBUe. Meikxi. 
BbA 22PM. Drhyn. VP, 23936 



misc^xameous 



TH&lvgRlD'S BETTER JilOuSETHAFyDuYewaAed bng 
«aulll DealM fi Invaabars WANTED Amazirig reli^ on bdlb 
IS.W l« tfrtwmflbofl. Ttw flfiATicfltor Co . lOlOO Hwy '<04 
Waal,. Manloomary, Takas 77355 



HOT Malt Gl^ SncKt BttkM Whataoale. BASE: RkHiih. 
Bo* $1, aglarvilla. PA 173D7 



mfanteo miscellaneous 



BUYING Tung^rnCortihda Tungflpn. MglytrierLJm. Silvgr 
£bUer. danlai^ls. Qald. Puljnuiti 300-321-6914 CAiia 
2it53l-6333«3ilMt. 



ECFIAP SILVEJR CONTACTS, FORKUFT CDHTACra, 
Silver SoMet. Sleding. Cold Plalae Raben Leaiatak. 552 
MyriLe Si . Eijebetl- NU 07202 



GGLO. &l^nr. Pl^ihnurri. Man:ury. TeiXsium. Saniples Ev.al- 

ualBd Fr>a Ore Serve? Call W>X]I?BB4 Tarmmil 

Tail FnM: 1 -000-932 iQ^O 



FOR SALE MtSCELLAMEOUS 



FLAGS - AM Tyb» US. Sixia, World Nabona. Mdrirtu. HiS- 
tcre And Cusbarn hAsde Caiak^ $1. Bnaward Flag. P.D. Bof. 
B593-PM. ABhavillg. 1^ C. 25ai4 



-THANK COD FOP WEEKEHOS " Siynper fflichar $2 pb 
&ypaflgr Graphics 1 2. fca 4Ml?S. Sapame^tg. CeUldrnki 
95642 



HEARfhlG 



riLiQE SAVIhOS Ehnirxate Deele^ VerKups. f'66 Tnal. 
BeHenas wngieMi? Terms A^angetS Cell Toil Free i-B0O- 
J23'l£li Or Wrrl 0 - Lo^dS-PMC. rtoCAlbrc]. IL 6IU9 



FHEE HEARING AID CATALOG ^ !•:!> by itUiP Wrrfe. 

Manayie^ert . g530PM-9 Ungdan. Bepulveda. Cehlanxe 
91343. 



NAME Brariffi. For Less Satleries Aocessbr-as <haarw- 
Iflfld Repairs Heannfi aiJb. 6ok 230?^ AicMibIcI. MN 
554^3 



SAVE 1209 ■ M«Je7n ngme-brarxl aid« irnprcwe under- 
flpnding WgSalpjrnfln. Free Tngi Frpr^ Cwla^. .rf.M. Dwfl 
132-H 329 TTiirxI. DnKijlh. IL 60H5 



£M<^£R^ SUPPOES 



FHEEPim'''' Bbbu14jI Malnul liniKh S1-5.0Q vNPF- At^g- 
Litaly Frael! Send Naw. Daiails. SniOLi^a Club, lOfilBrkita 
Patb. PM95. Semlehaib. FA ia0':7 



TOBACCO 



CIGARETTES ■ Rpl VCryr Own Cii?lprn Tgt^igO«. Pipgri. 
F4ter^ Galling MAcTiinaa, Aeo^AoiX'ick. Free- Cul^lpg And 
SaiTTlE. CrBen Rnrer Tobxcuj, P U.. Bqj 13i 3. 0wanft4rg, 
KaniifC^y 42302 



SCIENCE & CHEMISTRY 



LABORATORY C He rniCAJ^ ApparaCm. C4U.- 

kigtia $1.D9 DtHLi^ia SaiEitlilH:. 934 S. 1i2 SlrtaL. MAniluwac, 
Wiecanain S422D 



FORMULAS , PUVNS. ETC. 



ANY Fpmuia $1040 Cetaiog 12 40 J Bedort. S45. 
CbiwBO SOGSO 



hiGNEYIIIAHJNa CHEMICAL FGHHULAB-THGU- 
SANDSr CATALOG $5.P9 IREFUNEUBLE]: GWA3. Bok 
193. GrwiklHld. W«onsm 530M-Dtg3 



SPECIAL SERVICES 

INfORHAlWN Or: areylhi-ig FerguBon fleBeanch 

SpetniiFis. #0- fS Wcfldstd*. WawJsjg^ Nem; York i iS77 



HlAiTHp VITAMINS 



KICK SMOKING. Booklet itxj^ wAy. 13.00. Narmendy 
Prew. 1B92 Liphthgi/W El Eno^wood. f L 33533 



ANCICNI TIBETAN BREATHING HEIHOOS Nntw viieirt^ 
Carrlrgi] Emahgnj Blgod Pmn*urr $7 $4 Pxgl Nael, 21.Q-1 
Avarkjc Road. Buile t04. Tl^anib. Ca-iade M5M-456 



HOW TO FEEL HEALTHIER ANO LWE LONGER. Mail 
$3 09 1b' A J Cuirwn Prodi^f 150 N Rd . Eax 

1$9l. Chartatta^XlQ. IN 4$1 ) 7-9704. 



pniwitiNC iNAtgn puningws 



PWE SPARKLING WATCH tigm four own lap RovdIii' 
|ignp4y g^Cipr. FREE mkyrn^itci MJT MArk^nirig 4933 CUI 
Oiva. OtWr. B.C. V4M 2C2 



HYDROPONICS 



HYDHPPOMICS Uabile luma, apemnenl end henuati^n- 
-rtitii M*galable» naatly ambnubnelly m tmal 4paca. 
Inaltutlibns tat e^mbly ^ pipe garden and gmwng plants. 
11D.DO Hod Orel. 5533 Jei*flrrane Lena. OMandO. FKjnda 
32B09 



REOPES. COOKfNG, ETCp 



FREE net d Ou rwpvf. 0*3i«r1«, brtaUf. dnnkiv alo 
S«rid EASE QU RKtt*. P-0- Ban 19111, Indienapolie. 
Ind. 4«19-0111 



TIRIAYKI MARINATE. ll.DD. SaSE. K'» Krbdi«n. Bvi 
2934-PU9, May BaajbH. Flonda. 33M7-2I934. 



POU6H COOKBOOK - Dgliciwi larimWi. Sbupfl. 
in UgHi , $7.00- Bo* 462, ^vallOrd, Ct. 06497 



KOOKIES . . . Kkh 34-page CooHm CwUmk Rpd<4t 
wd Fun!" Send 13.00 In' Jeut Erllar^HeL BOi ?7727„ 
lionDiuM. Haiean. -K437 



aCNUHPnoua Vagatinla Pu, lUfriioija. InehiHmive. 
$1.00. Ttaui^a ChaaL 42-17 Ravetu CreM Drive, 
piairtdiurb. N.J. M5M 



wowr BLOGET STRETCHERBr 107 HM Dag Raao«. 
SO $4 ID: H A H Enlgrpnja^, Daffl P-1, P.O. Bdk 5543, 
Braaenian, FL 34211 



MEAT LOAF Winning Rew H 40 SASC: B«H S^ply. 

5»1 S E Ash $ 1 .. PgrUvid. Orvggn $721$ 



CHINESE Dockery- a as y bd loll CM reogwa Ifx your lA wriH- 
E4 jD 0. laArenoe Lh. Dapt. 2Di£. 2400 Lpgan Sbwi. 
Oskiarxl.CAMoi. 



DEUCIDUlVagalanan HaoipAi, 777 only $4.50. Oragory. 
5833-6 BAy Sinael. Hahlak, MS. B3K 1 V7. 



OELlCIOUG AUTHENTIC POUBH RECIPES- $4W BO* 
38070-A. Chuagg. IL $0«3$. 



sumr Ethnic Vanity - - - $&^! FImO FebJloLA 

□nn*47$3.50' Siydb-R*otpH, 70 Cl*ire HA FU., BLUlingbn, 
Dann. 05013 



12 ISLAND FtEQPES 1340 Rvcipn. 4$.i24 Uimo Pf*C«. 
KflhKhg, HI »744 



WINEjW/UtIWGp BEEHJWAKWG, ETC. 



WiNEMAKIlKi'BEERilAKIWMASOHOL. Fr*t Sw^T 
CBdaicg. Yeasl Equumerrt Cdn|in*t4fJ. Bgi 1-MPH. 
CwHlderry. FL 32707 



BUT EHHECT AND SAVEI 60% 0(1 beer and wnafnBhmg 
supplies. Cell Boll ^ea 1-AIiO-334-67t7. DiBocunl SlavIih. 
So 246. Vilas. NC 2B692. 



FTIEE BEERUAKIHG CATAUqa. —Bast Velue. Se4«- 
Ugn 24>hr HOMEBREW. BOi 156M. HfldaH. 

Michigan 46640. 



WINEMAKERS-BEERUAKERS^ Frea CedalDj— Fen 
Serves— Largs SeiKtion: KfauE. Dok 7650-L. mdwiWncA. 
MiESduri 54053. 



WINEHAKEFtS-BMCr^fkar; FcM lllLdftralfid catelog d1 
aup^ias. Samphi, Bax 12276H. Mmnaapolie. MinneHte 
554 1 2-0276 



BfEHMAKEHS GHLri Fma Cabling Newflieltar. 
Wilkomi BdK 461 MV. Dekiand, Dalrtamia 94D64 



SEER LDVERS— Rre^ VDKPWn OelEVin' Irwwriffval 
Free Calling 8«ar G*v. 6 dh S5413M. Lpwig. Michigan 
46S0S 



GEEHMAKEHS WirwrnaKare Ff«e Catalog. Fael Perednil' 
ized Service. Beixikje 3 Behvycdrn. fiii4H JghnKn 
Miesion.. KS 66202 



WINEMAKERS- — Beacmakais Fiea Celelog, Uvk Pneaf. 
Free Recipes. DaUar-M. Dok 335Z5. 5eatVe. WA. Bll33 



WINE-BECH lUKIHg C*£Mkig: BAJ EnbirpoHa, lS4$ 
SCudl l9cn, Sprmgheld, IllirUd 62703 



WINEMAKEITS-BEERMAKEnS Fr«ii StjOJ. Fafi Ser- 
V1EB. Frmm CxtAJog. DBrnni. Ban 294D, WayM-. IL SOI 64 



l«AKE OUAUTY BEER, Wmt Fr*«umlog- fWipg*Siva. 
Boi C-liPH. Wwtpprt. MA M790. 



FREE Seer-ihHiog melrdclrons. Newmin'i 

Homebr^Minge. R.D 1. Bok 3PM. Pnrt Matilda. Pa. i$$70- 



AURGLAR ALARMS A HOME 

PROtlCTiOiN 



INSTALL fOiit Own! PvareuioriBl iralaller belle how. Send 
16.00 le: Security Syalvh Primv. Bek 11S3. Hoboken. NJ 
□TOM. 



SEPTEMBER \^5 IB7 






so YEARS AOOi S«ptemb«r 19SS 



Cartoon stars 

Yogi and Huckldbcrry 
Hound in PM? Yup. They 
worn thp subjects ot ^rtt- 
dt^a^jout ihe Hanna- Barbara 
carioon factocy Bill Hanna 
and Joe Barioera pionet]red 
an cconomicaL but enter- 
taining. method nf bringing 
aniniiition. to the 
scro^^n. Han rw- Barbell in- 
vented shortcuts called 
planned aniiTiaiion. Before, a 
cartoon was more oxppnsfcuc 
to shoot than a live arCtjon 
movie of the same length. By 
eliminaiirig much of iho 
background. The animcTEori^ 
could avoid creating numer- 
ous drawings 



Flying lab 

The Bristol lES was an En- 
giLsh -built alrpiant? made o^ 
stainless steel desiigpned to 
aid engineers in developing 
a supersonic airliner The 
single- si?at jot was expected 
to exceed 1500 mph IM 



U.S. c>avarrym€n nave at it. 






li 



/.VKI 



sJJdet into space. 



spMTU pack trorse. 



Mechanical insect 

Ted Duke was injured in an 
accident that prevented him 
from cUmhing or riding into 
the mountains. Undaunted. 
Ted created hts Centipede a 
10- wheel mechanical pack 
horse that was capable of 
carrying largo quantitic+s of 
equipment over rough ter- 
rain Bight rear wheels pro- 
vided the powet', Each oper- 
ated independentiy. Like a 
tractor, the Centipede was 
sEGODcd by disongaging the 
dutch tor either side of the 
veJiicle. The two front 
wheels were usnd when the 
machine nosod into an nb- 
struction. 



Down and away 

The pilot muisi have had 
cotirage. The glider was 
taunched by sliding it down a 
greasi=!d plank off u 1000- 
fool precipice. The 20-foot 
board slanted toward the 
runway irom the top of an 
autOinobite Although glid' 
ers are now launched by 
auto or aircrafi tow. jn 1804 
Sir George Cal Ley Hew one of 
the first gliders kiie-styte In 
ISriB C^i^tley pei'^gadc^d bliti 
coachman So lly tbp glider 
ti n tethered across a 300- foot 
chasm Armed with new 
courage. Calley alsu began 
to fly tllB unlelhered glider. 
The coachman qulL 



CUBIC 



FEET 






A 



Meterreadlng tlp« 

It was easy. Ttie cirdanary 
gas meter had four dials. The 
SToot dial wms used for test 
purposes The other three 
dials were used to measure 
gas usage in ton thousands, 
thousands and hundreds of 
cubic feel, if ihe dial was 
between numbers, you used 
the lower numbor. Thoso 
tips are still accurate. 



A long way 

Tefovjs/on For MrUiotts de- 
scribed efforts to bring iho 
medium to miltions of New 
Yorkers. A 10-kilowaii txin- 
don scation with a 30- mile 
radius had success bringing 
artistic and pnlortaining pro- 
grams [0 the city dwellers. 
The anide assured that one 
drawback, elertrical interfer- 
encp From auiomobiles. 
would be climiridted. %vlien 
ihe suHion im.-ruasc^cl lis 
pmver to 30 kilo wads In the 
IBBQs. television is not only 
available to millions of peo- 
ple but hundreds of TV sta- 
tions can be captured with a 
satellite dish. 



2i YEARS AGOt SeptembAi* 19M 



15 YEARS AGOi Septeinbei' 1410 



Army showi muscle 

No. it isn't a medieval joust- 
ing touiTiament. They were 
U 5. cavalrymen demon- 
strating thtiir prowess. Gen. 
Freckjrick D. Grant suughl to 
correct John. Q Public's 
"wTong impressjofi us tu the 
character of the American 
soldier ' Grant hold a milL 
tary tournament in Chicago 
at which Gls demonslrated 
consimction and demolition 
of a bridge the making and 
breaking of a camp, wali 
scaling and olher Army pro- 
ledures. The highlighi wa.s 
the Sixth Cavalry^' s ' almosi 
reckless exhibition of fencing 
on borsobnek ' 



Sub sets record 

The USS Saimoa a new efli- 
tion to Uncle Sam's naval 
force, completed a remark- 
able record -sotting subma- 
rine journey of 1 600 miles 
from Bennu da and back Tlie 
round trip consumed mortt 
ihart 6000 gal Ions nf gasoline 
and The sub averaged TO 
knots per hour. The Safmon. 
135 feet long, was tlie fasl- 
nst undonvater vehicle of its 
ume. It rrin 13.5 knots afloat 
and 11 to 12 knois sub- 
merged. Todiiy. the Russian 
Alpha class nuclear subma- 
rines hold the record of 42 
knots submerged and a 
range of 625Q miles. 



ITir -wih NaB-i-#jfUdf 



Subway interlock 

A collision In a No^v York 
subway funji-t^l prompted 
ibis invent ion: a series of 
teeth at che end platforms of 
each car which interlocked 
upon collision and prevented 
the cars from lelescopinq 



133 



POPULAR MECMAWiCS * S^PTEMSEI? 1 935 
















7U« JiO0SH_ 



RicfcM Snuth's MotofCt^lT 
PlwStocJc Ttiurnderbinj 



a»risK«^i 
SCCA Traite-ftm 
Mercury Capri 



Jotin Jorm 
IMSiHMusi»n{iGlD 



Ritky Rii[id^5 NASCAR 
HoCDrcraFE T4uinderlKrd 
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